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DRESDEN EXPERIENCE SHOWS BWR POTENTIAL .. . 


General Electric reports on developments in... TRANSMISSION 


PENELEC 
BEGINS 
460-KV 

TRANSMISSION 


General Electric equipment 


. 


and Project EHV experience “see 


utilized in new line 


ON SEPTEMBER 30, 1960, a switch was closed at 
Pennsylvania Electric Company’s Claysburg Station in 
south-central Pennsylvania, and a new 13-mile extra- 
high-voltage transmission line was energized at 460 kv. 
This is the first 460-kv line in the United States to 
carry full voltage as part of an established transmission 
grid. Experience with the new line will help electric 
utilities to solve the problems involved in transmitting 
larger blocks of power over longer distances. 


GENERAL ELECTRIC and eleven other manufacturers 


supplied equipment for the line. G-E equipment in- 
cludes the highest voltage 3-phase power transformer 
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TWO ENGINEERS, S. J. Polaski of Penelec and D. J. Heller 


of General Electric, will measure and photograph lightning 
from this mountain-top trailer. 


460-KV G-E TRANSFORMER and lightning arresters are 
shown here at Penelec’s Claysburg Station. 


in utility service in the United States (460-kv, 60-mva), 
lightning arresters, disconnect switches, supervisory 
and relaying equipment, and line hardware. 


PREPARATORY RESEARCH for Project EHV-—a super- 
voltage system being built for test purposes near G.E.’s 
Power Transformer Department in Pittsfield, Massa- 
chusetts—enabled the Company to provide planning 
assistance to Penelec: 
e A special computer program was used to predict 
radio influence levels. 
e Geometric tower and line models were tested to 
study lightning response. 


LIGHTNING FIELD STUDIES will be conducted jointly 
by Penelec and General Electric during the next several 
summers. Engineers will use oscillographs, cameras, and 
other instruments in a special mountain-top trailer, plus 
magnetic links and 35 line-surge oscillographs along the 
line, to obtain information on lightning strokes and 
currents. The goal: greater knowledge of lightning and 
of line outage rates. 


SIX OTHER UTILITIES investigating super-voltage 
transmission have also benefited from General Elec- 
tric’s Project EHV research. To learn how Project EHV 
can help you, see your G-E Sales Engineer or write to 
Section 604-12, General Electric Co., Schenectady 5, 
New York. 


MORE POWER TO AMERICA 


GENERAL @@) ELECTRIC 
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Slectrical 
What in the World <-«s 


It has been our privilege during the holiday season to reproduce in our pages 
some particularly appropriate sentiment expressed by an electric utility. This year 
we borrow from an advertisement created by the Indiana & Michigan Electric Co, 
and express our appreciation to I&M for permitting its use. 


Christmas is many things. It is the biggest thing there 
is and a lot of little things, too. It is festive and sober, 
ancient yet always new. Christmas means reunion and 
communion with one’s own. Still it is not Christmas, 
really, unless there is a reaching out also to all 
men everywhere. It is personal yet universal. 
You can see Christmas in the sparkle of youthful eyes, in the 
mist of older ones. You can hear it in gay carols and in 
sermons and in prayers. You can sense it in a thousand 
ways. You can do just about everything with Christmas 
but put it into words, for Christmas stems not from 
tongue or pen but from the heart. From the heart then— 
and taking thought for all the many things that 
Christmas is—may we extend our fervent hope that 
yours will be a reflective and a very joyous one. 
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Series PM-20 

*Fote-Mastor” 
Hydraulic Derrick 
Whether you're pulling or setting poles, hanging 
transformers or doing other precise hoisting, the 
double-action hydraulic cylinders of the redesigned 
PM-20 Derrick will do the job up to 40% faster 
.-- With less manpower. This new torture-tested, 
heavy-duty derrick withstands extreme lateral 
strains ... weighs less, yet lifts up to 5 tons... 
body loads up to 2,500 Ibs... . operates through 
an arc exceeding 200 degrees from stored position 
to within 18” of the ground ...does not creep 
or “‘kick-back” under load... and provides 


sufficient down pressure to dig fast, clean holes. 


The PM-20 is available in three standard sizes to 
handle 40’, 55’ and 70’ poles. An optional 
hydraulic or manually operated head sheave 
extends 56” to increase the reach to 2514’, 29’ 
and 34’ for hoisting 50’, 65’ and 80’ poles. 


Frame-guided 

EM-2 Digger 

installed on PM-20 
Derrick digs holes... 
vertically or at angles... 
from 9” to 30” in 
diameter and up to 
1014’ in depth. 


Series PM-10 Hydraulic 
Derrick digs, lifts and loads 
...exceeding most rigid 


Series PM-30 Oscillating Hy- 
draulic Derrick corner mounts. 
Digs, hoists to rear or either 


side of parallel parked truck. 


utility requirements. 


Both derricks lift up to 4 tons; arc in excess of 200 degrees; 
handle 40’, 50’ and 70’ poles; body load up to 2500 Ibs.; exert 
down pressure for digging. Extendible hydraulic head sheave 
optional with PM-10 and standard with PM-30-55 and 70. 


Write for Complete Details Today 
McCABE-POWERS BODY COMPANY 
5900 N. BROADWAY, ST. LOUIS 15, MO. 


625 Cedar St. 1461 E. Washington Bivd. 5525 S. E. 28th Ave, 
BERKELEY 10, CALIF. ° LOS ANGELES 21, CALIF. PORTLAND 2, ORE. 
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‘Systemation’ Is Service Mark 


To the Editor: 

We read with interest your report in the Nov. 21 
issue of Electrical World regarding plant automation in 
this country and Europe. It is stated in this report that 
Gulf States Utilities Co is the first power company to 
apply computer control to a peaking plant through 
installation of its “Systemation” project at the River- 
side Power Station. 

It should be pointed out that “Systemation” is an 
Allis-Chalmers registered service mark and covers the 
entire plant operating and control systems. Under our 
prime contract, the electronics portion of this project 
for the plant performance analysis and control system 
will be engineered and furnished by Consolidated Sys- 
tems Corp, an associate company of Allis-Chalmers and 
Bell & Howell. 

A clarification of these points would be appreciated. 


W. E. Korsan, Assistant Manager 
Industrial Systems Department 
Allis-Chalmers Manufacturing Co 


Co-op Position Is Given 


To the Editor: 

It was good to see Electrical World tell their position 
on non-investor-owned power (EW, Nov. 7, p 75). 
Heretofore, I have always mentioned Electrical World 
as “slanted” toward private power. Your item in the 
current issue means no more use of the word “slanted!” 

It is best that all positions be clarified. While I can- 
not put it in words so well, the position of a manager 
of an average, for Tennessee, member-owned electric 
operation may be of interest to you. For 18 years as 
manager here, these give our position: 

The minimum billing for residential with us, re- 
gardless of location if in our service area and regard- 
less of the cost to serve, is 75¢ minimum, signed for 
one (1) month only—although we hope for continued 
full use. This is area coverage. 

Taking service to every applicant in our service 

(Continued on page 98) 
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San Francisco—Experts outside and inside the 
Atomic Energy Commission are focusing seriously 
on the question: Should the Commission, which has 
brought the art up from an elementary bomb, to a 
fledgling industry, be reorganized to handle the com- 
plicated problems of a regulated industry? 

There are those who say the reorganization must 
come quickly, and that some functions of the Com- 
mission must be spread into other or even new 
agencies of government. 

There are others who believe that the overhaul 
can be done inside the headquarters at Germantown; 
that functions can be divided so that the five-man 
Commission will not, in emphasizing one of its 
responsibilities (say, promoting atomic development) 
fail to discharge an equally important function (say, 
insisting on strictest safety requirements for atomic 
industry.) 

The need for a searching inquiry into the present 
status of the Commission, and its future, became a 
dominant theme of the recent annual conference of 
the Atomic Industrial Forum and the American 
Nuclear Society here. In formal and informal dis- 
cussion, the major query was how free enterprise 
industry under AEC regulation can reasonably and 
expeditiously grow. 

AEC, in the development and use of nuclear 
energy, is supposed to contribute to national de- 
fense and economic growth, tg secure the health and 
safety of US, citizens and to strengthen free com- 
petition. 

AEC’s organization and the way its regulatory 
system functions presents a series of different faces 
to industry. 

The Commission’s functions are divided into three 
categories: operational, promotional and regulatory. 

Roughly, the operational function stems from 
AEC’s responsibility under the Atomic Energy Act 

(Continued on page 48) 
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NEW FILM shows how quality power piping 
helps the nation live better electrically 


Just produced by The M. W. Kellogg 
Company, and available January 1, 
1961, this sound-color film on power 
piping is valuable viewing for utility 
managements, engineers, and others 
concerned with the generation of elec- 
tric power. Explaining in full the sub- 
ject of power piping, ‘““The Vital Link” 
also provides an interesting education 
for users of electricity. 

Showing what power piping is, does, 
and how it is made and erected, and 
its importance to the utility industry, 
this new film takes you first into the 
central station of a large electric 
utility. It then guides you through 


Kellogg’s new plant at Williamsport, 
Pennsylvania—the most modern ever 
designed specifically to manufacture 
power piping for electric utilities. 

In Williamsport, you will follow the 
many manufacturing steps necessary 
to assure the highest quality product 
from the time the raw materials ar- 
rive in the plant until finished assem- 
blies are shipped. The final step— 


POWER PIPING DIVISION - 


field erection in a customer’s plant— 
shows the importance of sustaining 
quality work to insure efficient pro- 
duction of electricity. 

For arrangements to view “The 
Vital Link” in your own offices or at 
outside meetings, contact the nearest 
office of Kellogg’s film distributor: 
MODERN TALKING PICTURE SERVICE INC. 

Three East 54th Street, New York, N.Y. 


THE M.W. KELLOGG COMPANY 


Plant & Headquarters: Williamsport, Pa. Sales Offices: 711 Third Ave., New York, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


Offices of other Kellogg compant: « 
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Toronto, London, Parts, Rio de Janetro, Caracas, Buenos Aires 
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You can save money on line maintenance 
with Graybar as your auxiliary warehouse 


Need wire cutters? Pin type insulators? Guy 
strand? An electric impact wrench? Whether for 
day-to-day use or emergencies, Graybar can deliver 
everything you need for line maintenance — from 
eye bolts to completely pre-assembled fifty-foot 
double plank transmission crossarms. 

Equally important, you can save money with 
Graybar as your auxiliary warehouse for mainte- 
nance materials. For one thing, you can cover your 
needs on a single Graybar transaction. You can 
save also on handling the materials. And you 
can lighten your maintenance inventory, because 


Graybar carries the most complete stocks of any 
electrical distributor. 


Start with a local call... Have your Graybar man 
come in. He is familiar with your problems. He 
knows his stock thoroughly. 


You save on storeroom costs 
Reduce inventory investment 
Insure prompt delivery 

Step up manhour efficiency 
Simplify bookkeeping 


When Graybar 
is your auxiliary 
warehouse — 


GraybaR 6= 


ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N. Y. 
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IN OVER 130 
PRINCIPAL CITIES 





FREEZING RAIN CONDITIONS were maintained in large university's Climatometer until 
an ice coating averaging 3/4 inches was deposited on all horizontal surfaces of Type 
WAG 230 kv switch shown here in closed position. Similar tests were conducted on 


switches in open position. 


WHEN ICE AUIS... 


When heavy icing occurs, will you still be able to 
open or close your air switches? 

This is a question getting increasingly careful 
attention from engineers . . . both those who design 
such switches and those who apply them. 

Horizontally mounted vertical break switches in 
the higher voltages present the greatest problem. 
The switch blade is long and a lot of ice can accumu- 
late. For example a one-inch layer on the blades of a 
230 kv, 3-pole switch of this type weighs approxi- 
mately 132 pounds. Translate this into the extra effort 
required to open the switch and it comes to 2640 


WHAT HAPPENS 


pound inches or 77 pounds on a 36” swing handle. 
Adding further to the difficulties is the inherent design 
of the switch, Contacts are difficult to shield. When 
switch is closed, ice accumulates on the contact as- 
sembly. When open, the contact shoes become ice 
coated, making it necessary to chop the blade into 
the closed position under heavy impact. 

Why do we point out such hazards to you? 

For one thing we know that our Type WAG can 
handle the problem. We have tested it under severe 


icing conditions, and it can be opened or closed by 


the efforts of one man. 





3-POLE SWITCH IS OPENED by the efforts of one man, Heavy weight of ice 
required extra effort, but switches were fully opened and were in operative 
condition after each test. 


To YOUR AUR BREAK SWITCHES ? 


The reason for the WAG’s good performance 
under ice is simple: engineering and construction. 
The relationships of all moving parts are such that ice 
formations are in shear or tension. Force transmitting 
linkages are well-protected from ice accumulation. 
And all moving members are rugged enough to pre- 
vent deformation when the switch is forced open or 
chopped into the closed position. 

Southern States Type WAG will operate effec- 


tively under ice and other adverse operating condi- 
tions. For complete details, contact your Southern 


States representative or write us for Bulletin 59 WAG. s 
230 kv, 1200 ampere WAG Switches as OCB disconnects 
on its Northwest substation, seen in the above photograph. 





| CRESTOLOY END CUTTING NIPPERS 


Each and every (—°?S*08T% 


CRESTOLOY PLIER is 


= individually tested! 


CRESTOLOY HEAVY DIAGONAL 
CUTTING PLIERS 
No. 542, 7” size only. 


CRESTOLOY LINEMENS’ SIDE 
HIME te ea ky 
No.1950, 8”. Also in 6” and 7” sizes. 


CRESTOLOY LONG NOSE SIDE 
CUTTING PLIERS 
No. 654, 6”. Also in 7" size. 


CRESTOLOY DIAGONAL CUTTING 


PLIERS 
No. 942,6”. Also in 4” and 5” sizes. 
When you choose a CRESTOLOY 


PLIER you know you are getting top || ee ‘4 as ee ee 
value and proven performance. After iainies a or is diate, 
rigorous factory testing for ease of cut- ts | tors everywhere. Look for the 
ting, hardness of biades and strength, | j ' oot 1m — Jor ne 
each tool that passes these tests is tagged oe i iy ST eaiiiie anaes omemmans 
with the certifying tag reproduced Mm * Bhan of quality hand tools. 

above. CRESTOLOY PLIERS are al 

available in more than a score of pat- 

terns including the five popular types 

illustrated. 


CRESTOLOY PLIERS are 


ii Your Fingers of Steel’ 


Sign of the Cbrtisan 
ahaa lalianielea 


Crescent is our trade-mark, registered in the United States and abroad, for wrenches and other tools. Sold by leading distributors and getailers everywhere ond made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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WESTINGHOUSE 


POWERCASTI NG predicts 


super-capacity plants. ..demanding automatic operation 


Load growth is accelerating. To meet demands, 
utilities will continue to add generation capacity in 
ever larger units. Accompanying the super-capacity 
of equipment is its increasing complexity, far greater 
instrumentation, mounting need for reliability. 

To control this massive, and expensive, facility 
efficiently or even adequately is fast approaching the 
limits of human ability. Emergency conditions bring 
the problem into critical focus. Operating variables 
throughout a typical station number in the hundreds. 
It is virtually impossible for personnel to assimilate 
all necessary data, to analyze and translate it quickly 
into the best course of action. Hurried decisions based 
on hasty scanning of complex interrelationships by 


operators under great stress make the possibility of 


major equipment damage a constant threat. Records 


indicate that chances are one in three a major accident 
will occur in the lifetime of your plant. 

The cost of a single major outage due to operator 
error can easily exceed the total cost of a completely 
automatic control system. The automatic steam plant 
is coming because it must to make your huge 
capital investment in generation operationally eco- 
nomical, reliable, safe for men and equipment. 

*A Service-Mark of Westinghouse 


Westinghouse 





STINGHOUS| 
ERCASII NG Westinghouse program of 


ales on automatic power plant 


product development concen 


Prodac’t means PROgrammed Digital Automatic Con- 
trol. It is a high-speed computer designed specifically 
for steam station system control. Here are just a few 
of the unique services Prodac can perform for you. 

Special logic unit and priority director simplify and 
expedite the making of thousands of decisions re- 
quired for sequencing and control of a generating unit. 
Sequencing changes are made automatically whenever 
needed to start up, shut down or run at maximum 
efficiency under either normal or emergency conditions. 

Prodac rapidly and continually scans and logs all 
necessary system variables, keeps up-to-the-minute 
records. By extensive calculations, this information is 
presented in meaningful heat rates and unit efficiencies. 
After analysis, required changes are made automati- 


cally to optimize performance of the entire plant. 

All sub-loop control systems for the turbine-gener- 
ator, boiler, fuel, feedwater, and all other plant systems 
are completely coordinated and integrated in Prodac. 

Plant reliability is greatly improved with special 
stored programs with which Prodac can at any time 
take high-speed corrective action, under both normal 
and emergency conditions. Operator error has been 
designed out. 

Availability of each turbine unit is significantly in- 
creased by reducing start-up time, cutting down time. 
Maintenance is cut appreciably . 
limits are not exceeded. 


. . plant equipment 


Manpower requirements are reduced because of the 
computer’s ability to observe and interpret large 





I a oe 


quantities of data, and to perform a multitude of 
control functions . . . unattended. 

Because of Prodac’s high speed, immense capacity 
and many exclusive functions, these and other rewards 
are available to you from Westinghouse. 


Turbine and generator section 

New sub-loop controls equip Westinghouse turbine- 
generators for automation. 

These new devices and subcontrol loops are neces 
sary to adapt the turbine-generator for control by 
digital computer. 

A wide-speed range governor, utilizing a magnetic 
pickup and static control equipment, has been de- 
veloped for use during turbine-generator start-up. It 
controls shaft speed to the value dictated by the com- 
puter start-up program. 

The automatic turning gear automatically engages 
the gear and starts the motor when the rotor comes to 
rest. The “‘at rest’’ condition is detected by a hydraulic 
zero speed indicating device. 

The lube oil, seal oil and hydrogen systems are 
equipped for complete automatic operation. 

A capability curve regulator has been developed to 
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assure that the generator always operates within the 
capability curve of the generator. 


Westinghouse Powercasting can help you 
plan your system’s future 


Today, some utilities are faced with the immediate 
prospect of purchasing an automatic plant. You may 
be one of them. Whether or not you can make a deci- 
sion now or any time may depend heavily upon the 
predictive and planning techniques available to you. 

Westinghouse has developed a fundamentally new 
technique of total system planning . . . Powercasting. 
With the growing complexity of today’s utility system, 


conventional planning methods just won’t provide 
the fully 


Powercasting offe 


answers enough. Therefore, 
$s you a new way to create a plan, 


need 


or precisely 


together with total capital investment pro- 
jected for the next 20 years. 
*A Servic 


' Trade-! 


Westinghouse 


Mark of Westinghouse 
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Public Service with Westinghouse 
0 automate its largest generating uni 


Electric utility seeks today’s ultimate in reliability — 
Westinghouse will engineer, furnish and coordinate the 
computer for automatic control on the Sewaren Gen- 
erating Station Unit No. 5 for Public Service Electric 
and Gas Company of New Jersey. On-line target date 

early 1962. On order—a 342,000-kw cross-compound 
turbine-generator and the new Prodac computer- 
control system. 

This new unit will be more reliable than any con- 
ventionally controlled plant. Computer-control will 
provide greater reliability because it permits careful 
pre-programming of all normal and emergency operat- 
ing procedures— precise, rapid supervision of incoming 
signals from hundreds of sensitive detectors—nearly 
instantaneous, multiple control of all critical power 
plant apparatus—anticipation and prediction of critical 
events before they occur, in time for corrective action. 

The Westinghouse Prodac to be installed is the 


first industrial process computer-control using the 
unique new priority director to simplify the program, 
increase the operating speed and more efficiently 
utilize the memory capacity. 

Westinghouse experience in the special problems 
and objectives of the electric utility industry is broad 
and deep. The men in Westinghouse, having this 
important experience capability, will use the most 
advanced analytical engineering and research facilities 
to help Public Service be certain that all aspects of 
this important project have been properly coordinated. 

You can be sure .. . if it’s Westinghouse. 


Westinghouse 


Litho in U.S.A. 
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Preview of the issue 


DEPARTMENTS @ FREEMAN PICKED TO BE AGRICULTURE SECRETARY in the Kennedy 
Bdmestel Comment Administration. The Minnesota Governor is on record to maintain 2% REA 
What in the World interest rate and continue federal aid to co-ops 


Electrical Week 


Supply Lines @ BEYOND EXPECTATIONS: Dresden should excel its rated 180-Mw output 
by more than 40%, tests and operations over the past year indicate 50 


Manufacturers News .... 
New Equipment 
Management Newsletter.. 83 @ YEAR-END ROUNDUP looks back at 1960 and measures its effect on the 


Selling , year ahead in terms of bulk systems, generation, transmission, politics, 


News About People . a ae : 
Advertising Index and the antitrust indictments. Twelve-page report begins on 


CURRENT EVENTS AEC CHAIRMAN’S RESIGNATION sparks speculation on Kennedy's choice to succeed McCone 
...N. Y. utilities plan power sale to General Public Utilities 


DESIGN CHANGE is being considered by AEC for nuclear power plant to be operated by 
Los Angeles and Pasadena and owned by AEC 


NO-BROKEN-WIRE ASSUMPTION is key to design to new lightweight tower adopted by 
Northern Indiana PS for 138-kv lines 


PUMPED-STORAGE PROJECT for peaking power is planned by PS of Oklahoma 


DATELINE SHOULD AEC BE REORGANIZED to handle the complicated problems of a regulated industry? 
This query is discussed at recent conference of the Atomic Industrial Forum and the American 
Nuclear Society 


ELECTRIC THERMAL TIME-DELAY economically protects costly graphic instruments against high inrush 
UTILITY METHODS _ currents during motor-starting tests 


ENGINEERING PRIMARY FEEDER LOSSES can be assessed quickly by using a simple formula which can be 
REFERENCE SHEET universally applied 


FOREIGN _ BRITISH SUPERGRID OPERATING VOLTAGE INCREASE from 275 to 400 kv is planned by 
CEGB . . . Italy’s boiling-water nuclear plant—largest of its type in Evrope—is designed 
to boost output by 50% if wanted 


OPEN RIFT between Canadian provincial and dominion governments over Columbia projects 
is revealed when Federal Justice Minister and BC Premier fail to meet 


MANAGEMENT SOARING SIXTIES? Maybe. It depends on what source is used. Gross National Product, 
for instance, hit record highs. But pessimism is still rampant in business circles for psycho- 
logical reasons and because of the economy's downward trend 


LIABILITY-SHARING PLAN is set up by manufacturers . . . Washington PUDs seek buying 
rules relaxation . . . Cresap says pressure on profits challenges industry 


MANUFACTURERS NEWS TRANSFORMER has new type of resistance-switched, high-voltage load tap changer . . 
404,250-kva transformer is set for Commonwealth Ed station . . . British A-plant features 


compactness 


MEETINGS FULL EXPLOITATION of digital computers has not yet been achieved, AIEE conference is 
told. Computer programs have progressed, but their maximum use still lies ahead 


SELLING MODERN LIGHTING is the goal of Graybar’s “Lighting Action Plan’ which gets active 
support of over 200 utilities . . . TV personality sparks CE! promotion 


NEXT WEEK TELETYPE AND EDP speed gathering of data for accounting and management control. 
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The Electrical Week 


LATE NEWS 2 Proposed merger of Southern Colorado Power and Central Electric & Gas, Lincoln, 
Neb., is approved by directors of two companies. Central E&G serves about 
7,700 customers in South Dakota and Minnesota; Southern Colorado, some 
48,000 customers. Judson Large, president of Central E&G, is expected to head 
new firm, called Western Power & Gas Co. Southern Colorado stockholders will 
get one share in new company for each share now held. Southern Colorado 
earned $1.13 per share for year ending Sept. 30. After 12-for-10 stock split, 
Central E&G’s earnings are $1.63 per share. 


AEC asks co-ops and government-owned utilities to give “expressions of interest” 
on participation in 50-Mw organic-cooled and moderated nuciear plant. AEC 
would build the prototype unit, on which research and development has already 
started. Participants would be asked to furnish “as a minimum” the site and 
conventional facilities, and to operate the plant for at least five years. Replies are 
due Jan. 15, 1961. 


Accounting deficiencies by federal agencies prevent fair presentation of annual 
audit for federal Columbia River power system, according to US Comptroller 
General Joseph Campbell. Cited are failure of Bureau of Reclamation to record 
depreciation for power projects; failure by Bureau and Corps of Engineers to 
make firm construction cost allocations to power and non-power uses at Yakima, 
Detroit-Big Cliff, McNary, and The Dalles projects: and inconsistent accounting 
policies on interest on federal investment and depreciation of plant in service. 
Columbia system shows $10-million loss in commercial operations for fiscal 1960 
compared to $6 million in fiscal 1959. 


Weekly energy output for US passes 15 billion kwhr for 7-day period ending 
Dec. 17. . . . US record for new meter installation is claimed by Southern Cal 
Edison, reporting 714,000 in past decade and 72,000 in 1960. Utility also claims 
to have led all other US utilities in signing contracts for Medallion Homes in 
recent years... . TVA sets new generation peak—10,013 Mw—on Dec. 14. At 
the same time, system net load hit 9,939 Mw, a jump of 300 Mw over last 
March’s previous peak and 24-hr generation hit 216.4-million kwhr. 


All members of an electrical workers union in Santiago, Cuba, are reported 
thrown out of a government-operated power plant. Although no reason for the 
dismissal was given, it is known that union members have opposed efforts to 
impose communist leadership on the union. Anti-communist officials of the same 
union in Havana were purged recently, for “counter-revolutionary activities.” 


WEEKLY POWER OUTPUT—Up 6.2% (Week ending Dec. 17), Kwhr 15,021,000,000 
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Supply Lines 


MANUFACTURERS SET UP LIABILITY-SHARING PLAN 


To cover damage settlements which may arise as a result of the antitrust suits, 
electrical equipment manufacturers are setting up a liability-sharing plan. It was 
not known early last week how many of the defendants would choose to join in 
the plan. However, the big three—Allis-Chalmers Manufacturing Co, Westing- 
house Electric Corp, and General Electric Co—have already entered into a joint 
agreement and invited other firms involved in the Philadelphia cases to come in 
with them. Under the agreement, the electrical firms would allocate, according to 
sales by members involved in the Philadelphia cases, the cost of disposing of claims 
by customers. Under the Sherman Antitrust Law, customers may file claims and 
receive up to treble damages if it is found that they have suffered as a result of 
violations of the Law. One purpose of the manufacturers agreement is to avoid 
the possibility that one member of the industry will be required to pay a larger 
amount than it would if its sales alone were the basis of the claim against it. 


While the existence of the agreement was not officially announced at the time 
Electrical World went to press, it follows closely on the heels of last week’s 
announcement by GE, Allis-Chalmers and Westinghouse that they would initiate 
cooperative studies with all customers to determine if violations of antitrust laws 
had hurt customers financially (EW, Dec. 19, p 40). In that series of announce- 
ments, GE pointed out that the price of electricity has gone up only 2% since 
1939 while the general Consumers Price Index went up 112%. R. S. Stevenson, 
president of Allis-Chalmers, said, “It is our belief that in most cases, if not all, 
no damage was done. In most instances our prices have not kept pace with the 
increases in labor and material costs particularly in the last few years. . . .” Mark 
W. Cresap Jr, president of Westinghouse, said, “We believe that all customers at 
all times have received full and fair values. . . .” 


These cooperative studies would be made with a view to possible voluntary settle- 
ments on the part of the manufacturers. Those who have studied the possible 
effects of the cooperative studies and voluntary agreements suggest these possible 
advantages to utilities: (1) Voluntary settlements would eliminate the uncertainty 
of success of recovering claims through long-drawn-out court suits. (2) The 
voluntary program would offer the possibility of prompt settlement of claims 
and might ease pressures on utilities brought by customers, regulatory commis- 
sions, or shareholders. (3) The cooperative studies and voluntary settlement 
would bring together the knowledgeable men from both the manufacturers and 
the utilities—men who would understand the values and the products involved— 
to permit prompt and fair settlements. (4) This method would afford maximum 
flexibility in settling claims. (5) The initiation of cooperative studies and the 
offer of voluntary settlement, if the parties did not agree, would not preclude a 
court suit. (6) If court suits were instituted, manufacturers would be duty bound 
to vigorously resist claims. (7) The voluntary method would afford the least 
distraction to top personnel of both utilities and manufacturers and permit them 
to get along with more pressing industry business. 


WASHINGTON PUD’S ASK RELAXATION OF BUYING RULES 


Public Utility Districts in Washington will ask the state legislature for less restric- 
tive laws governing purchasing procedures. PUDs will ask the lawmakers to: 


¢ Permit purchases of materials and equipment up to $15,000 without calling 
for competitive bids. The limit is now $5,000. 
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Sus Pply Li nes Continued 


¢ Shorten the 30-day bid period to 15 days. 

© Allow the award of contracts 10% in excess of estimated costs of materials 
or work. Presently, awards are possible only when bids are below the estimate. 

© Allow the rejection of all bids and permit the PUDs to do the work if the 
estimated cost is less than the lowest bid received, or if no bids are received. 

® Remove the present limitation of $30,000 on the value of equipment which 
can be installed by PUD crews. 


The districts acted at their annual association meeting earlier this month to bring 
these recommendations to the legislature. Purchasing procedures for public bodies 
vary from state to state and sometimes within a state. For instance, the Kefauver 
Committee hearings in Knoxville, Tenn., last year brought out that some power 
boards in Tennessee are not required to adhere to strict competitive bidding 
procedures, but may negotiate purchase contracts. 


PROFIT SQUEEZE PLAGUES INDUSTRY, SAYS CRESAP 


MANUFACTURERS TO 


Intense cost-price pressure on profits will continue to be a challenge to most 
industry during the coming year said Mark W. Cresap Jr, president of Westing- 
house Electric Corp, in a year-end statement. He noted that a decline in prices of 
electrical equipment as well as of appliances during the past year has put pressure 
on earnings. He estimated sales for this year would slightly exceed last year, and 
said the backlog of new orders was holding steady. 


To ease the continuing profit squeeze, Cresap said, his company will increase 
research activity to accelerate the development and marketing of new products 
and increase capital expenditures to improve operating efficiency. Westinghouse 
plans call for its capital spending to rise from $60 million this year to $65 million 
next year. 


Shipments of generating equipment will be up slightly in 1961 over 1960, Cresap 
predicted. He said that these shipments often indicate the volume of all types of 
capital equipment being delivered to customers. 


CONTINUE TO FACE TOUGH COMPETITION 


Continued pressure on prices and tough competition are predicted for electrical 
equipment manufacturers by The Value Line Investment Survey in its December 
industry analysis. 


“Prices are a problem,” says the survey. “They have been under pressure in 
virtually all segments of the industry. Excess capacity is seeking orders. Mean- 
while, competition from foreign goods increases. Profit margins have crumbled. 
This explains the determined stand taken by General Electric Co and Westing- 
house Electric Corp in the recent wage negotiations which resulted in a modest 
settlement.” 


Competition in the electrical equipment industry, says Vaiue Line, is now tougher 
than at any time in the past decade and will probably intensify. The investment 
survey says physical output of this industry is expected to outpace the Federal 
Reserve Bank index by a wide margin, but “we no longer look for a product price 
level any higher than the current.” 
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Herman O. Stoelting, Development Engineer and well 
known authority on lightning protection, exhibits L-M's 
line of distribution lightning arresters. L-M offers the 
most complete line. Type E distribution arresters from | 
through 20 kv; Type SS high voltage distribution arres: 
ers in 27 and 30 kv; open gap Type TX arresters from 
3 to 18 kv. The line includes some ratings not generally 
offered, such as 20, 27, and 30 kv 


L-M Offers Most Complete 
Line Of Distribution 
Lightning Arresters 


Line Material, long a leader in lightning arrester development, recognizes the 
importance of proper arrester application. Arresters rated lower than the 
actual voltage requirements can be a frequent cause of trouble. Failure 
to consider system overvoltages and unbalance can result in arrester failure. 

Line Material therefore offers a complete line, that permits the distribution 
engineer to make more accurate selection of the proper arrester to meet the 
requirements of the specific system, voltage, and location. 


Get Details on Arrester Ratings, Features, Application 


Ask the L-M Field Engineer for information on L-M Arresters and applica- 
tion data; or write Line Material Industries, Milwaukee 1, Wisconsin. In 
Canada: CLM Industries, McGraw-Edison (Canada) Limited, Toronto 13. 


“ LINE MATERIAL 
le Industries 


McGRAW-EDISON COMPANY 


Lightning Ansters 


FOUR OUTSTANDING BENEFITS 
FROM USING L-M ARRESTERS 


1. Long life; durability equalling station arrester stand- 
ards, because of the characteristic element, plus lens 


electrodes in the element, and superlative moisture sealing. 


2. Excellent protection of associated equipment; low 
impulse sparkover; high discharge capacity; generous 
margin of protection for transformer BIL. This has been 
proved by 20 years of field experience with some 2! 


million L-M arresters now in service. 


3. Prevention of line lockout by the L-M-originated 
Isolator (or external gap on Type TX). The Isolator was 
an L-M “first"—a vital contribution to the industry. The 
L-M Isolator has definite dependable time-current char- 


acteristics to permit accurate coordination. 


4. Fewer operations of, and less wear on, sectional- 
izing equipment. With high follow currents, reclosers 
operate more frequently. L-M valve arresters have very 
low follow current due to the design, and back-up 
reclosers are called on to operate much less frequently, 


DISTRIBUTION TRANSFORMERS + RECLOSERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS » CAPACITORS » REGULATORS + OUTDOOR LIGHTING - LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE & CONDUIT 





Bristol Recording 
Voltmeter for per- 
manent mounting. 


Bristol Recording 
Voltmeter for porta- 
ble use. Compact 
Series 631. 


Bristol’s rugged, 
moving-iron element: 


Key to 
RECORDING 
VOLTMETER 


ACCURACY 
and 


RELIABILITY 


Up to 3 elements, 3 pens, per instrument for recording 
up to 3 independent voltages on a single chart 


Nobody can make a recording voltmeter movement like 
Bristol... field-proved for year-in and year-out dependability 
and precision. Check these outstanding features: 


e Thermistor compensated. Results in negligible 
temperature error. 

e High Accuracy. +1% of full scale. 

e High-Torque. The Bristol moving iron mechanism 
produces greatest feasible torque, keeps weight and 
power drain to a minimum, assures positive recording 
over full range. 

@ Low Electrical Burden. Only 5.5 VA at 120V for 
each mechanism. 

e High Calibration Stability. Seldom requires 
calibration. 

e Easy Calibration in Field. No special tools or 

skills required. 

e Rugged Construction. Shockproof ball-bearing 
movements; pen locking device for shipping or carrying 
portable models. 

@ Leveling Not Critical. 

e ASA Models Available. Meet Specification C39.2-1953. 
These are just a few of the good reasons it will pay you 

to standardize on Bristol 1, 2, or 3 pen recording 
voltmeters. For more facts on Bristol recording voltmeters 


and ammeters, write for Bulletin E1111. 
The Bristol Company, 116 Bristol Road, Waterbury 20, Conn. 
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ER , STO! ... for improved production 
through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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PERFORMANCE CURVES 
adjustable-blade pump 
20-56 ft. TH, 875 RPM 


Performance curves of 
the A-C adjustable- 
blade axial flow pumps 
for Willow Glen 
illustrate their extreme 
flexibility. Pump 
operation is not 
restricted to a singie 
head-discharge curve as 
is the case with fixed- 
blade pumps, but 
provides any discharge 
and head combination 
within the limits of 
motor horsepower and 
proper submergence. 


DISCHARGE IN CUBIC FEET PER SECOND 


Flexibility and efficiency make Allis-Chalmers 
adjustable-blade pumps choice for Willow Glen 


Two 30-inch Allis-Chalmers adjustable-blade 
axial flow pumps provide condenser water for 
Unit #1 at the new Willow Glen Power Sta- 
tion. To meet requirements at minimum river 
level, with water temperatures that vary be- 
tween 39°F and 90°F, the pumps were designed 
to deliver a total of 76,000 gpm against a 54- 
foot total head. 

Extreme variation of suction pool elevation 
and the flexible condenser operation required 
for this station made adjustable-blade pumps 
the logical and economical choice. A-C ad- 
justable-blade pumps attain relatively high 
efficiencies over a wide discharge and head 
range. This is accomplished by varying the 
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pitch of the impeller blades while the pump is 
operating at constant speed. This adjustability 
keeps pumping costs at a minimum by combin- 
ing low starting torque 
with high average effi- 
ciency. 
Pump Bulletin 165 
will give you complete 
information on high 
capacity axial flow 
pumps. To get your 
copy, write to Allis- 
Chalmers, Hydraulic 
Division, York, Penn- 
sylvania. 





Calgary Power installs first 
(s) “T-1”" Steel penstock 
in America 


Near Chinaman’s Peak in the Canadian Rockies, Calgary Power, 
Ltd., has completed the first penstock in this hemisphere built 
with USS ‘“‘T-1” Steel. The 1,601-foot-long, 8’ diameter pen- 
stock is part of their “Spray No. 2 Project” to produce more 
hydroelectric power for the Calgary Power System in Alberta, 
Canada. 

Montreal Engineering Co., Ltd., who recognized the value of 
USS ‘“‘T-1”’ Steel as an excellent constructional alloy steel for 
such applications as high head penstocks several years ago, 
proposed its use when the design work for Calgary’s “Spray 
No. 2 Project” was started. 

Montreal Engineering Company’s engineers specified USS 
*“T-1”’ Steel for this penstock because the steel’s minimum yield 
strength of 100,000 psi made possible nearly a 50% savings in 
the amount of steel required. This saving helped to reduce 
substantially the transportation and erection costs that would 
have been required had structural carbon steel been used in this 
mountainous location. 

In the new Calgary penstock, 500 tons of USS ‘‘T-1” Steel 
plate 5¢,” to %4” thick were used by Dominion Bridge to fabricate 
the segments, or “‘cans”’ in its Calgary plant. These segments are 
8’ to 7’ in diameter. 

It was significant that the penstock was designed to a 37,000 
psi unit working stress (or approximately 41,000 psi unit stress 
at 90% joint efficiency). This is more than 28% greater than the 
ASME code case 1204-4 allows for pressure vessels fabricated 
of ‘*T-1”’ Steel in the United States. 

The upper exposed length of the USS ‘‘T-1” Steel penstock 
will come down the mountain at various slope angles with a 
maximum of 50 degrees for 1,400 feet above the tunnel and ap- 
proximately 50 degrees in the 220-foot-long tunnel at the bottom. 
The water will have a head of 905 feet and will drive a turbine 
to produce 50,000 KW of electric power. 

USS “‘T-1” Steel was selected for its exceptional strength and 
toughness, even at very low temperatures, and its ready weld- 
ability. What’s more, it eliminates the cost of stress relieving. 

For more information about USS “‘T-1” Steel, write to United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS and “T-1” are registered trademarks 


Whiteman's Pond, start of the penstock for the Calgary Power Spray Project. 
7 a ae 2 \* * 
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This mark 2ells you a product is made 
of modern, dependable Steel. 





Above-ground penstock section of USS “T-1" Steel winds downward from Whiteman’s Pond through the wild grandeur of the Canadian Rockies. 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Steei—San Francisco 

National Tube—Pittsburgh 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Are You Planning To Burn 


OIL or GAS ? 


COAL? 


950,000 Ibs./hr., 1950 psig, 1000/1000F; 
Fired By Riley Pulverizers, Flare Type Burners 


1,020,000 Ibs./hr., 1925 psig, 1005/1005F; 
Fired By Gas, Oil — Pressurized Furnace 


Riley Custom Boiler Engineering, Know-How In Combustion 
Can Give You Top Performance Regardless Of The 


Riley Boilers Equipped With Complete 
Riley Fuel Burning Systems 


_ For pulveriziag coal Riley offers two types of 

mills: the Riley Pulverizer and the Riley Ball 
Mill. These are used with either horizontal Riley 
Flare Type Gas/Oil/ Coal Burners, or with Riley 
multiple fuel Dizectional Flame Burners in Turbo 
Furnaces. A Riley Boiler installation complete 
with Riley fuel burning equipment assures 
Riley's undivided responsibility. 


A Survey Of Your Plant by A Qualified Consulting Engineer Can Show You Ways To Maks 


24 


Turbo Furnace Boilers Designed 
Especially For Multipie Fuels 


The Riley Turbo Furnace is ideally suited to 
firing multiple fuels. When firing coal furnace 
remains slag-free, flyash disposal is eliminated, 
carbon loss is negligible. Flame characteristics of 
gas, oil and coal are similar, simplifying steam 
temperature control. Available with reheat, non- 
reheat, with pressurized and non-pressurized fur- 
maces in all capacities and pressures. 
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1,600,000 Ibs./hr., 2125 psig, 1005/1005F; Turbo Furnace with Riley Ball Mills; 


Pressurized Furnace. Fuels — Gas, Oil, 


Techniques, Selectivity Of Fuel Burning Equipment 
Nature of Fuel, Load, and Steam Conditions 


Riley Provides Skilled Construction 
Engineering Services 

Riley Stoker Corporation supplies complete 
construction services. Riley construction crews 


employ the latest in construction methods and 
techniques. 


Experienced Service Engineers Assist 
In Maintaining Safe, Efficient Operation 
Of Your Boiler 

Riley Service Engineers are trained for prompt 
and efficient servicing of all Riley installations. 
These experienced engineers work closely with 
your operators. 


Surprising Savings In Your Power Costs 
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Riley Stoker Corporation, having successfully met 
the challenge imposed by the remarkable growth of the 
public utilities in the past decade is thoroughly prepared 
to meet the even greater challenges to come. 


Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, 
Kansas City, Los Angeles, New Orleans, New York, Philadelphia, 
Pittsburgh, Portland, Salt Lake City, San Francisco, Seattle, St. Lovis, 
St. Paul, Syracuse, Worcester. 


RILEY STOKER CORPORATION, WORCESTER, MASS. 


“9 RILEY 


STEAM GENERATING & FUEL BURNING EQUIPMENT 
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HOLOPHANE Prismatic Control 
62nd Year of 


Leadership in Assures Effective, Economical Lighting 


Quality 


for Commerce and Industry 
Illumination 


Holophane quality products provide 

the answer for those who seek high 
lighting levels... visual comfort... 
economies in maintenance... Holophane’s 
recognized leadership in commercial 

and industrial illumination is backed by 
long experience, concentrated 
knowledge and the constant development 
of new and better lighting equipment. 


: NO. 6000: DECOLITE* ... One-piece, 4-foot-long, 
ceiling-attached luminaire with TWIN-CONTROLENS*... 
PRISMALUME* (acrylic plastic) 


: NO. 6500: REALITE* ...PRISMALUME*, CONTROLENS* 


: NOS. 480-481...Wall-mounted Luminaire for wide-spread 
outdoor lighting; incandescent or mercury vapor lamps. 


: NO. 635 LOBAY* Reflector for 400 W.-mercury 
vapor lamps. 

: NO. 04343 POSTOP*... One of series; fan-shaped light 
distribution; slip-fit for 3” pole. 


: NO. 440 WIDE-SPRED* Outdoor Refractor with 
cast-aluminum bracket (No. 0877). 


Write for Engineering Data 


HOLOPHANE COMPANY, 
Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 
THE HOLOPHANE CO., LTO., 418 KIPLING AVE. SO., TORONTO 18, 
*® 
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Bridge installations provide one of the most rigorous 
physical tests for power cables. Only the toughe st 
insulation can withstand for 
damaging effects of bridge vibration . . 
low temperatures ! 

Three high-voltage cables insulated with BakeLiTe 
polyethylene have passed such a test and, after five 
years, are still giving unfailing service. The polyethyl- 
ene insulation Ts resisted not only the expected me- 
chanical abuse, but the frigid Minnesota winters as 
well. Average winter temperatures in this area are 
10 to 15 deg. F and temperatures may reach as low 
as —41 deg. F 

Insulation of BakeLiTe polyethylene has proved to 
be tough, durable, highly resistant to moisture and 
cracking, and an excellent low-loss dielectric . . . even 


extended periods the 
. especially at 


Vibration... 
Intense Cold... 


POLYETHYLENE-INSULATED 
CABLES DEFY RIGOROUS 
BRIDGE CONDITIONS! 


Early in 1955, at temperatures well below zero, three 
14-kv power cables insulated with Bake.rre polyethyl- 
ene and jacketed with Densheath PVC were installed 
on this aerial lift bridge at Duluth, Minn. Five winters 
later, the cables are still giving dependable service, 
despite the hazardous conditions of bridge vibration 
and extreme cold. Cables were manufactured by the 
Anaconda Wire and Cable Company for the Minnesota 
Light and Power Company. 


at low temperatures. Union Carbide Plastics Company 
has pioneered the development of polyethylene and 
vinyl insulating and jacketing materials for optimum 
performance under severe conditions. For specific in- 
formation on BAKELITE polyethylene and vinyl com- 
pounds, please write to Dept. HN-43. Union Carbide 
Plastics Company, Division of Union Carbide Cor- 
poration, 270 Park Avenue, New York 17, New York. 
In Canada: Union Car- 

bide Canada Limited, 

Toronto 12, 


UNION 
CARBIDE 


BAKELITE and Union CaArBIpE 
are registered trade marks of 
Union Carbide Corporation. 
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Typical of the modern U.S.-Flag tanker fleet using Bailey 
controls is the ESSO Gettysburg. You'll also find Bailey 
controls aboard Naval ships, cargo ships and lake steamers; 


At the Shippingport Station, world's first full-scale atomic, electric 
power plant devoted exclusively to civilian use, Bailey instru- 
ments and controls help to secure full capacity and safety. 
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Bailey meters and controls in centralized control room at Tulsa 
Power Station, Public Service Company of Oklahoma. In 
steam-electric generating plants of this kind, Bailey has in- 
stalled more combustion, feed water and steam temperature 
controls than have all other makers combined. 


for the latest and safest 
instruments and controls for nuclear 
and conventional power plants! 


Many of the power plants of the future will have 
controls and instruments designed and built by 
Bailey. There are two reasons: Bailey’s continuing 
research and development toward the latesi equip- 
ment for industry's needs; Bailey’s 40-year 
association with the hardware and economic 


requirements of the industry. 


If you are planning new or improved power plant 

) I g£ I I P 

facilities, call on Bailey engineers to insure that 
: £ 

your system will have the proper balance both as to 


that there will not be the 


economics and needs .. . 


unnecessary expense of over-instrumentation er con- 
trol . . . nor the duplication of equipment functions. 
Call on Bailey for primary sensing devices, indi- 
cators, loggers, control units, panels, data handling 
equipment, computers for performance analysis, and 
supervisory controls. You'll find designs ranging 
from conventional to the most sophisticated . . . 
mechanical, pneumatic, electric and electronic, 
including solid state. 


There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book, or write direct. 


Al42-2 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1060 IVANHOE ROAD «+ 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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STEEL SUBSTATIONS 


help West Penn Power serve 


, Ser 


(nthe 


a ae 


Jy as 
- 
IGN erg neue 


¥ F 


| Sh 
LA LN 
& 


tetie 





new industries—new 
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West Penn Power's Huntingdon Substation 
built economically with USS Galvanized 
Structural Steel—the material that offers low 
first cost, strength and reliability. 


BH) This mark tells you a product is made of modern, dependable Steel. 


customers 


West Penn Power serves a large area in West- 
ern Pennsylvania and has a capacity of over 1% 
million kilowatts. More than half of this was 
added in the past ten years. Intelligent promo- 
tion of the area attracted new industries, new 
homes, shopping centers and other businesses. 

To supply a rapidly growing area about 20 
miles east of Pittsburgh, West Penn built the 
new 30,000 kva Huntingdon Substation. This 
is fed by a 132 kv line and distributes power 
by four 25 kv lines. 


Steel selected for strength and durability. 
There are 55,369 pounds of Galvanized USS 
Structural Steel in the Huntingdon substation, 
and most of West Penn’s other substations are 
built of steel. There has never been any struc- 
tural damage in these substations according to 
Mr. A. W. Scheib, District Engineer. The sta- 
tions are designed for ice loads, high winds and 
stresses caused by short circuits. 


Steel keeps costs low. The installed cost of 
galvanized structural steel is often considerably 
less than other materials. Since galvanized steel 
structures can go without painting for many 
years under normal atmospheric conditions, 
they offer long-term economy as well as lower 
first cost. 

When you design in steel, you are using a 
proven material that will give years of satis- 
factory service. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel —San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Steel Supply —Steei Service Centers 
United States Steel Export Company 


United States Steel 





Four steels that will help you design 


A7 and A36 Structural Carbon Steels ...USS MAN-TEN and USS 


transmission towers involves choosing the materials that will do the best 
efficient material you can use because you can design to meet specific 
three degrees of atmospheric corrosion resistance. All have good fatigue 


to reduce weight, add strength, or increase durability. Here are the advan 


ASTM A7 | 
Structural Carbon Steel 


In the galvanized form this steel has been used more 
often than any other material. When galvanized it 
has excellent corrosion resistance and gives long 
service life under nearly all conditions. Its minimum 
yield point is 33,000 psi. 


ASTM A36 
Structural Carbon Steel 


This is a new, stronger carbon steel with a minimum 
yield point of 36,000 psi—9.1% higher than ASTM 
A7 structural steel. It will allow an increased design 
stress of almost 10% with significant cost savings in 
fabricated and erected structures. This steel is also 
used in the galvanized condition. 


USS MAN-TEN 
High Strength Steel 


50% stronger than A7 structural carbon steel, USS 
Man-TEN is the lowest in cost of the high strength 
steels. In the uncoated condition it has atmospheric 
corrosion resistance about double that of carbon 
steel. It permits weight reductions up to 33%, and 
. results in lower costs when weight savings are as low 
Ree as 17%. Galvanized MAN-TEN Steel is recommended 
aye eats Te ae _ % for large substations and towers where extra strength 
ant Se alae on bao i without additional weight is needed. Minimum yield 
<n ae point is 50,000 psi. 





more efficient substations at lower cost 


COR-TEN High Strength Steels An efficient design for substations or 
job at the lowest annual cost. Steel, with its different grades, is the most 
requirements. These four steels offer three different strength levels and 
strength and the high strength steels can be used in the larger structures 


tages of each type of steel. 


USS COR-TEN as sea 
High-Strength Low-Alloy Steel ae el OIE Can 


This is the original high-strength low-alloy steel that 
offers atmospheric corrosion resistance of four to six 
times that of structural carbon steel. Cor-TEN Steel’s 
corrosion resistance is so superior that it may be used 
bare without coating or painting. That’s because 
Cor-TEN Steel develops an oxide coating which 
adheres with extreme tightness and does not flake 
off. Moisture cannot penetrate this smooth, dense 
oxide so that further corrosion is greatly impeded. 

Exposure tests on bare Cor-TEN Steel, conducted 
continuously since 1935, show that it loses very little 
weight after the first two years. Thin Cor-TEN Steel 
sheets, .0298” thick, exposed to corrosive atmosphere 
for 25 years are still almost as good as new. 

Bare Cor-TEN Steel transmission tower structural 
members installed 12 years ago in Chicago’s indus- 
trial atmosphere have shown no measurable loss 


ATMOSPHERE 
—— INDUSTRIAL 


--- SEMI-RURAL , 
\srrucrurat 
i STEEL 


_ 
a 
| 


CALCULATED AVG REDUCTION 
OF THICKNESS, M‘LS 
5 
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of thickness. 

The fact that Cor-TEN Steel can be used bare will 
save untold thousands of maintenance dollars for 
any utility where atmospheric corrosion poses a main- 
tenance problem. Its high minimum yield point of 
50,000 psi permits large structures to be built lighter 


in weight without sacrifice of strength or durability. 
USS, COR-TEN and MAN-TEN are registered trademarks 
: ™ “ United States Steel Corporation—Pittsburgh 
For complete technical information on any of Columbia-Geneva Stee/—San Francisco 


this family of cost-reducing steels for electrical con- Silane aeataiatieadane aes tes 
, . 7 oe n es Stee! Supply—Stee! Service Centers 
struction, write United States Steel, 525 William United States Stee! Export Company 


Penn Place, Pittsburgh 30, Pennsylvania. United States Steel 


This mark tells you a product is made of modern, dependable Steel. 





BETHEA CLAMPS WITH 
A BUILT-IN SAFETY MARGIN 


Millions of Bethea Clamps have been supplied to electric utilities in this 
country and abroad. All are designed, tested, produced and guaran- 


teed to meet the most rigid industry requirements. 


For example, Bethea straight dead end clamps offer unusual effective- 
ness and economy—for every application. From two U-bolt standard 
styles with superior holding power, to multi U-bolt specials” for greased 
core conductors, all have been designed for easy installation and hot 
workability. Materials are 356-T6 aluminum alloy body and keeper, 


nigh strength steel hardware and stainless steel cotter pins. 


A dead end for every general and special application— 


Write for catalog and Pittsburgh Testing Laboratory Data. 


QUALITY CABLE 


10th YEAR 
OF SERVICE 


A BETTER WAY FROM... 


COMPANY, INC. 


P.O. BOX 1407 — BIRMINGHAM, ALABAMA 
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You wouldn’t buy a bargain basement parachute... 


or a cut-rate big game rifie... 
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Don’t choose less than Clarage quality for your mechanical 
draft service. With anything as vital as uninterrupted oper- 
ation, it pays big dividends to get the best in equipment. 
Clarage, a specialist in building forced and induced draft 
fans, offers you equipment having a long-standing reputa- 
tion for long-lasting service. CLARAGE FAN COMPANY, 


Kalamazoo, Michigan. 





Up-rate distribution voltage 
with minimum service interruption with the 


SERIES 
MULTIPLE SWITCH 
ON WAGNER 
TRANSFORMERS 


at 


For use on systems that will be uprated, Wagner can 
furnish 5 through 167 kva dual-voltage singlephase con- 
ventional transformers or 5 through 100 kva protected 
transformers equipped with a series multiple switch. The 
switch permits the uprating of an entire section of a 
distribution system at one time. The line need be de- 
energized for only the brief time necessary to change 
the switch to the higher primary voltage rating. The 
externally-mounted weatherproof cap is removed, re- 
versed and used as a knob over the switch shaft to 
rotate the switch to the alternate position. Safety is 
positive; the knob cannot be removed unless the high 
conductivity switch contacts are in full operating posi- 
tion. It is not necessary to change the terminal board 
connections. The cover stays on... oil is not contami- 


nated. 


Wasner Electric Corporation 


6456 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


Nome? 


The Wagner® Series Multiple Switch is a rotary-bridg- 
The switch is available on trans ing two-position switch with ribs between its eight 
formers with these high voltage ai ai petty: ¢ t All eight 
ratings: 2400 X 7200, 2400 X 7620 wiping-action contacts for extra creepage. eig 
2400 X 7970, 4800 X 7620, 4800 X contacts are used for an odd series multiple, while only SERIES POSITION 


14400, or 7200 X 14400. These six contacts are required for an even series multiple 
dual-voltage units have losses and 


pertinsien velo compere to . +. two pairs of contacts are jumpered. Solid mount- 
single-voltage units of the higher ing of the switch on the tank wall eliminates shaft 


voltage, and are insulated for the alignment problems and allows fast, sure operation. 
BIL of this voltage for positive pro- 


tection against puncture, flashover 
or lightning failure : MULTIPLE POSITION 
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Grinnell Spring Hangers support the pipes carrying steam from the heat exchangers to the turbines. 


Grinnell Hangers cradle high-pressure piping 
at new Yankee Atomic Power Plant 


At the new Yankee Atomic Power Plant in Rowe, Mass., uranium 
fuel in the nuclear reactor keeps the water which flows through the 
reactor at about 500°F. This pressurized water, at 2,000 pounds per 
square inch pressure, transfers the heat through piping to a steam 
generator where steam is produced for running power turbines. 

Piping that undergoes such high pressures and temperatures must 
have rugged, reliable support. Chosen for this tough job: Grinnell 
Pipe Hangers! 

Grinnell Constant Support Hangers are used where reactive forces 
at terminal points must be kept within specified limits. Grinnell Vari- 
able Spring Hangers are used where piping is subject to vertical 
movement and does not require a constant support type. 

For a complete line of engineered pipe hangers and supports . . . 
for skilled advice and assistance . . . for experienced field engineering 
service .. . call on Grinnell Company, Providence 1, Rhode Island. 


Turbine extraction lead gets support 
from Grinnell Constant Support Hanger 


GRINNELL AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Pipe Fittings, Valves, Pipe Hangers, Prefabricated Piping, Unit Heaters and Piping Specialties * Branch Warehouses and Distributors from Coast to Coast 


ELECTRICAL WORLD e@ December 26, 1960 








same 
capacity 


Same 


aistance 


Halt 
as many 
towers 


This mark tells you a product is made of modern, dependabie Stee! ot 


Consolidated Edison's new 4-circuit transmission line 
from Millwood, N. Y., to the Buchanan substation in 
Westchester County had to be routed through a resi- 
dential area, demanding minimum tower congestion 
on the right-of-way. To achieve this, American 
Bridge, in cooperation with Consolidated Edison, de- 
signed and fabricated a special single-structure, 
4-circuit tower. 

The new towers, 56 in all, do the same work as 112 
standard double-circuit towers, with construction 
costs being cut appreciably. When completed, this 
line will draw power from Consolidated Edison’s 
Atomic Energy Plant at Indian Point, New York. 

American Bridge, the world’s leading transmission 
tower specialist, has designed towers to carry the 
highest voltages in the world, towers to support the 
longest spans and towers that will take the heaviest 
loads. We have the experience, the engineering know- 
how, and the fabricating and testing facilities to 
design any type of steel tower to meet your require- 
ments. For recommendations based on your require- 
ments, write American Bridge Division, United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 

Contracting Offices in: Ambridge « Atlanta e Baltimore « Birmingham e Boston ¢ Chicago e Cincinnati 
Cleveland « Dallas « Denver e Detroit ¢ Elmira « Gary ¢ Harrisburg, Pa. ¢ Houston « Los Angeles 
Memphis « Minneapolis « New York * Orange, Texas « Philadelphia « Pittsburgh ¢ Portland, Ore. 
Roanoke « St. Louis « San Francisco « Trenton * United States Steel Export Company, New York 
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y for an additional 130,000 homes 
t burning an extra ounce of coal! 


December 26, 


1960 


The addition of two new Universal Pressure® Steam Generators 
—one now on-the-line at the American Electric Power System’s 
Breed Plant, the other under construction at AEP’s Philip Sporn 
Plant—marks a major milestone in the expansion of power utili- 
ties to meet America’s surging demands for electricity. 


Together, these units will provide steam at supercritical pressures 
(3500 psig at 1050 F/1050 F/1050 F) to generate about eight 
billion kilowatt hours of electricity annually. Each of these steam 
generators will consume a carload of coal every twenty minutes. 
Because of the improved cycle efficiency of these units, electricity 
generated from this fuel will be sufficient for the annual needs 
of over two million average American homes—130,000 more 
homes than could be supplied by burning the same amount of coal 
in the best generating stations now in operation in the world. 


Net power of these stations is about twice that produced an- 
nually at Hoover Dam... yet cost of putting these new plants on 
stream (per kilowatt of electricity) will equal about 1/, that of 
building a new Hoover Dam today. 


Expansion is the measure of the future—and products of 
Babcock & Wilcox engineering and research will pace much of 
the nation and the utilities industry. 


For more detailed information on the UP® Steam Generator and 
other B&W power generating systems and designs write: The 
Babcock & Wilcox Company, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 





J3S SANGAMO ELECTRIC 
200 «i COMPANY 


20» 24318897 
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tremendous teammates 


Sangamo J3 meters and sample testing are 
tremendous teammates. The J3 was designed 
with sample testing in mind... Its original accu- 
racy and dependability will remain constant 
for many, many years. This goal was achieved 
by combining J3 True Magnetic Flotation with 
highest torque, slowest speed, high surge resist- 


to a toe 
} faa 


ance, and a balanced moving system to give 


deadline atthe 


calibration stability. 


Successful acceptance and service sample 
testing programs require the high sustained 
accuracy and long term service dependability 





inherent in Sangamo’s new J3 meter. 


Utility meter departments employing 

sample acceptance and service tests 

ostdiiietiisgideecnaaaaaein SANGAMO ELECTRIC COMPANY 
results of Sangamo’s new J3 to SPRINGFIELD, ILLINOIS 


assist in reducing operating costs. 
JM60-10 





AME CL 


DECEMBER 26, 1960 


Editorial Comment 


The Passing Year Casts Its Light on Industry Problems 


The electric utility industry, in 1960, weathered a year of change, controversy 
and confusion. We find little reason to doubt that the same description won’t fit 
1961 when the time comes to look back at it. 

A working review of the year just past and a hard-headed projection into the 
coming 12 months, for our editors, provides valuable illumination on problems we 
believe of particular significance. Having completed just such a broad analysis 
(see p 55), we’ve selected a few problems that seem to cry for more attention 
than is now being given. Following are some of these problems to which we expect 
to pay considerable detailed editorial attention during the year ahead. 

* Growth of the federal government in the power business. Always a potent threat 
to investor-owned utility survival, this has seldom been more real. Key to control 
of this growth, we believe, is a bold, energetic approach to push pool and inter- 
pool integration to utmost economic limits. Inflexible personalities, fear of federal 
regulation, and roadblocks to finding mutually acceptable financing formulas for 
the necessary heavy tielines and huge generating plants, must be swept aside in 
the common interest. In comparison with this problem, others facing the industry 
seem pale. 

© Computer-controlled generation and system plant. Activity here is running some- 
what ahead of actual need. But it bids to remove operating limitations before they 
occur. We urge utilities to enter this pioneering field—or at the least, study result- 
ing data seriously. 

© Public reaction to :adiation hazards, stream and air pollution, and underground 
distribution. We believe these areas will see increasing public pressure to correct 
real or imagined abuses by utilities. Foresight, embodied in active, successful 
experimentation, can head off this pressure before it becomes intolerable. Strong 
and frank cooperation with public authorities is needed, starting now. 

® Resolution of international standards for EHV levels. This problem until now 
has been largely ignored. But the accelerating pace of international rapport at 
technical and commercial levels militates for agreement among nations. The world 
already is too small for petty disagreement on a matter which can ease equipment 
development and reduce costs significantly. 

© Distribution system planning. Engineering of economical distribution plant begs 
for early, intense use of the high-speed computer to determine optimum system 
growth patterns and to pinpoint areas needing greatest cost-reducing effort. Each 
utility, we believe, should analyze its record-keeping of trouble and load growth, 
to tailor old and new data for computer use and handling. 

© Resolution of distribution transformer controversy. With so much investment 
in distribution transformer plant, the controversy revolving around ratings and 
loss ratios must be settled quickly. 

© Electrical equipment pricing. This old problem is acute again, with the price- 
level pendulum in full swing. Though the swing always reverses eventually, cool 
utility heads should not increase its amplitude by conscious action. Heavy attack 
on manufacturing costs, restraint against over-building productive capacity, and 
expert salesmanship is dictated for the suppliers, who, in our view, largely hold 
their futures in their own hands. 
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Gov Orville Freeman Named 
Secretary of Agriculture 


McCone Resignation 


Selection of a new Atomic En- 
ergy Commission chairman takes on 
new interest following the announce- 
ment of John A. McCone that he 
definitely plans to step down from 
the number one commission job on 
Jan. 20. 

McCone will return as owner of 
the Joshua Hendy West Coast Ship- 
building & Shipping Co to direct the 
activities of that firm. 

McCone’s resignation _ plans 
heighten speculation over whether 
the incoming AEC chief may be 
Robert M. McKinney, editor and 
publisher of the Santa Fe New 
Mexican. McKinney carries the 
strong support of Sen Clinton P. 
Anderson (D-N.M.), the outgoing 
chairman of the Congressional Sen- 
ate-House Atomic Energy Commit- 
tee. McKinney was the first perma- 
nent representative of the US to the 
International Atomic Energy 
Agency in Vienna, and also a former 
Assistant Secretary of Interior in 
the Truman Administration. 

Nomination of the chairman of 
the 120,000 employee Commission, 
which operates a physical plant 
representing a $7.5-billion capital 
investment, is under study by Pres- 
ident-elect Kennedy this week. An 
appointment to additional vacancy 


44 


President-elect John F. Kennedy 
has picked Minnesota Governor 
Orville Freeman for a cabinet post 
affecting power issues. Freeman 
was picked last week as Secretary 
of Agriculture, where he will have 
nominal authority over rural elec- 
trification policies. 

Freeman is on record, as is Ken- 
nedy, to maintain the 2% REA 
interest rate, and to continue fed- 
eral funds to aid co-ops in carrying 
out the “area coverage” theme of 
the REA Act. NRECA General 
Manager Clyde Ellis praised the 
appointment, claiming, “Many 
Americans concerned about the 
future of the rural electrification 
program welcome the news of Gov 


Orville Freeman’s appointment . . .” 

Kennedy’s choice for REA ad- 
ministrator hasn’t been announced. 
Present REA Administrator David 
Hamil says he doesn’t plan to stay 
on, although he has six more years 
tenure in his ten-year post. Hamil 
has said he is a “political realist,” 
and probably wouldn’t continue un- 
der a Democratic administration. 
A rumor persists in Washington, 
however, that Hamil may be urged 
by Kennedy to stay on. 

Kennedy also has decided to ap- 
point James K. Carr, California 
Water Board chairman, as Under- 
secretary of the Interior. Earlier, 
Kennedy had picked Arizona Con- 
gressman Stewart Udall as Interior 
Secretary. Both Udall and Freeman 
are sized up as “liberal in the Ken- 
nedy image” by Washington ob- 
servors. Carr was instrumental in 
pushing through the huge $2-billion 
California water bond issue in the 
November general election. 


Raises Speculation on AEC Chairman 


on the five-man Commission is also 
to be made by Kennedy. 

In addition to McKinney, others 
who have been mentioned as candi- 
dates for AEC chairman are Harri- 
son Brown, professor of geo- 


chemistry at California Institute of 
Technology, and Jerome Wiesner, 
Massachusetts Institute of Tech- 
nology professor now serving on the 
President’s scientific advisory com- 
mittee. 


New York Utilities Plan Power Sale - 


A proposal under which two 
New York State utilities would sell 
General Public Utilities Co at least 
100 Mw of firm power for a two- 
year period has reached the pre- 
liminary agreement stage. Niagara 
Mohawk Power Corp and New 
York State Electric & Gas Co, who 
recently signed a memorandum of 
agreement with GPU, will each 
furnish half the power at a rate of 
4 mills per kwhr and a $12 per kw- 
year demand charge from July 1, 
1963, to June 30, 1965. The power 
will come from excess steam gen- 
erating capacity owned by the two 
N.Y. companies. Allocation of the 
power among the four GPU sub- 
sidiaries—Pennsylvania Electric Co, 
Metropolitan Edison Co, New 
Jersey Power & Light, and Jersey 
Central Power & Light—has not 
been determined. 

The sale will not involve any new 
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transmission lines but will use those 
already in existence or planned for 
construction between now and 1963. 
Existing transmission includes a 
115-kv line between Niagara Mo- 
hawk’s western division at Falconer 
and Penelec’s Warren station, and 
three 115-kv lines from New York 
State E&G’s Binghamton-Elmira 
area to the Lenox-Towanda-Mans- 
field area of Penelec in north- 
eastern Pennsylvania. A 230-kv 
tie between Niagara Mohawk’s 230- 
kv and the western part of GPU’s 
230-kv system has already been 
planned. Load control on the gen- 
eration of GPU companies and 
other interconnected systems will 
help control the tie line flow. GPU 
is a member of the Pennsylvania- 
N. J.-Maryland interconnection. The 
two N.Y. companies are part of 
the Canadian-US eastern intercon- 
nection. 
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May Change Design of A-Plant 


Steam separators being considered by AEC for plant to be 
operated by Los Angeles and Pasadena and owned by AEC 


The Atomic Energy Commis- 
sion may now decide to install in- 
ternal steam separators to get lower 
cost nuclear power from the ad- 
vanced type, 50-Mw boiling-water 
reactor which the govesnment will 
own, but which the cities of Los 
Angeles and Pasadena, Calif., will 
operate. 

The Commission selected Allis- 
Chalmers Manufacturing Co last 
month as the firm to build the re- 
actor after re-evaluation of con- 
struction proposals resulted in can- 
cellation of the construction job pre- 
viously awarded to General Electric 
Co. 


Commission Must Make Dacision 


It is now up to the AEC to choose 
internal over external steam sepa- 
rators under the $10.8-million Allis 
proposal. It is expected to be made 
by the month’s end. The Allis design 
proposal included both types based 
on proved performance data, but 
strongly recommends selection by 
AEC of internal equipment. 

Steam separators inside the re- 
actor pressure vessel, Allis says, 
could better be scaled-up to a 300- 


Supergrid Voltage Hike 


Planned by Great Britain 
Britain’s Central Electricity Gen- 
erating Board has announced that 
it will increase the operating voltage 
of England’s supergrid from 275 to 
400 kv. The move will boost the 
grid’s capacity from 1,200 Mw per 
double-circuit line to 2,000 Mw and 
so reduce the number of lines to meet 
Britain’s mounting power needs. 
CEGB’s plans sight on 1965 as 
the date for the first 400-kv line to 
be in commercial operation. Orders 
for the conversion are to be placed 
in “the very near future.” An ex- 
perimental 380-kv circuit is ex- 
pected to come into service in 1962. 
The voltage step-up is possible, 
the Board notes, because the ma- 


Mw full-size nuclear power plant. 
Fabrication costs are likely to be 
exorbitant for the scaled-up external 
separator “daisy” design, with each 
separator flowering out as a petal 
from the central, stamen-like pres- 
sure vessel housing the uranium- 
fueled core. 

The Los Angeles-Pasadena re- 
actor will include between 24 and 
28 internal separators with a ca- 
pacity of 1,550 gpm of coolant per 
separator. The same type separator, 
but later extrapolated to the 300- 
Mw commercial size reactor (72 to 
77 separators in all) would handle 
3,200 gpm. A chevron blade steam 
drier is to be built into the head of 
the separator. 

Under additional options, the 
Commission may accept the follow- 
ing reactor features proposed by 
Allis: in-core fuel element failure 
detection system; in-core neutron 
flux monitoring system; power-load- 
following control system. 

The Allis-built 50-Mw reactor 
will be described in the technical 
literature as an improved cycle 
(high temperature and pressure), 
high-efficiency power plant. The 


jority of existing supergrid lines 
were Originally designed with an eye 
to future conversion. All that will 
be necessary now is to reinsulate the 
lines. However, for new main trunk 
lines, the Board plans to introduce 
a new tower design, carrying four 
conductors per phase, compared 
with two per phase on the 275-kv 
lines. This will mean that the towers 
will stand about 20 ft taller than 
existing units. 

The Board grants that, for the 
transmission distances involved in 
the UK, there is “no great economic 
advantage to be gained” with the 
higher voltage lines. But the tech- 
nical advantages and the reduction 
of lines needed in the country are 
called significant enough to make 
the step-up worthwhile. 
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design hikes the heat-to-electric 
energy efficiency to 31%—up from 
normal boiling water reactor ef- 
ficiencies of about 26%. Allis plans 
to subcontract fabrication of an 
appreciable number of the com- 
ponents for the reactor, including the 
pressure vessel and fuel elements. 


Design Specifications Listed 


Fixed design specifications are: 
electrical power output—53 Mw; 
thermal power output—162.4 Mw; 
fuel rods—3% enriched uranium, 
stainless steel cladding; moderator 
and coolant—light water; control 
rods— Boron steel (hydraulically 
and electrically driven); power den- 
sity—36.6 kw per liter of core; pres- 
sure—1250 psig; temperature— 
574F at the turbine. 

Site and generating equipment 
for the nuclear power plant are to be 
furnished by the two cities at a cost 
of about $5 million each. Invitations 
for the generating equipment are 
expected to be issued soon. Allis 
will also bid on furnishing the gen- 
erators. 

Site chosen for the reactor is a 
sparsely populated 1,100-acre tract 
about 25 miles southeast of Los 
Angeles, near the old mining town 
of Saugus. Site preparation work is 
now underway. 


Nuclear Plant Is Designed 


For Future Output Increase 


The largest boiling-water nuclear 
power plant in Europe, SENN’s 
Garigliano nuclear power station, 
is being designed so that its electrical 
output can be eventually increased 
by 50% should the plant’s owners, 
a group of Italian utilities, later de- 
cide to boost its rating. 

General Electric Co’s atomic 
power equipment department is de- 
signing the nuclear system. 

Garigliano station, which will use 
uranium-oxide fuel, is being built 
35 miles north of Naples. It will 
initially have an output of 150 Mw. 

After the station is operating, 
SENN will determine the feasibility 
of increasing the electrical output. 
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Columbia River Stirs Family Fight 


Financing terms and control of projects stymie agreement 
between federal officials and _ provincial 


Dominion-provincial differences 
on financing Columbia River proj- 
ects broke into open rift when Fed- 
eral Justice Minister Davie Folton 
and British Columbia Premier 
W. A. C. Bennett were unable to 
meet in BC. Folton returned to 
Ottawa after accusing Bennett of 
completely falsifying the picture. 
Bennett, he said, had decided to re- 
ject Ottawa’s offer to advance $172 
million for the $450-million Co- 
lumbia scheme as a partner in a 
joint venture. Folton branded as 
“untrue” reports that the federal 
government demanded a “continu- 
ous share” in profits from the Co- 
lumbia development. 

It has become clear that a federal- 
provincial fight looms over the 
project financing after the whole 
subject flared into bitter conflict be- 
tween Folton and Bennett in a series 
of weekend incidents that began 
when Ottawa announced the con- 
tents of a letter from Federal Fi- 
nance Minister Donald Fleming 
enunciating Ottawa’s offer, which 
Bennett rejected. 

Bennett said BC would go it alone 
on the Columbia because Ottawa’s 
offer would saddle the province with 
an extra $40 million in costs, and 
it meant Ottawa would set up a new 
joint super agency to be in charge 
of the whole project. 


Folton Defends Ottawa 


Folton, in BC with his federal 
colleagues for technical talks on the 
US-Canada Columbia treaty, was 
unable to get a face-to-face meeting 
with Bennett to heal the rift. He 
charged the Bennett government had 
not read or considered the new Ott- 
awa proposal before rejecting it. In 
an interview before leaving for 
Ottawa, Folton said he would ignore 
the impasse with Bennett to the ex- 
tent that federal negotiations with 
United States would continue, but 
he indicated the burden of negotia- 
tion now lays with BC. 

In Vancouver, Folton termed the 
federal offer “the most generous 
ever made by a federal government 
to any province for assistance in the 
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government 


financing of a hydroelectric develop- 
ment.” 

He reiterated highlights of Ott- 
awa’s Offer. 

“The offer is to provide half the 
capital cost of creating the storages 
and construction of the dams neces- 
sary to bring the treaty into opera- 
tion. It is estimated the federal 
contribution would be over $170 
million. This is what Bennett has 
just rejected. 

“It is not a loan to British Colum- 
bia. It is a new and imaginative 
concept in which the federal govern- 
ment would invest in partnership 
with British Columbia monies neces- 
sary to bring into being a self-liqui- 
dating project. It is not an offer to 
the province to reimburse a share 
of the cost after the province has 
had to raise the whole. It is an 
offer to advance our share of the in- 
vestment as contracts are approved 
and money becomes necessary in 
accordance with construction sched- 
ules. 

“As it is an offer of an invest- 
ment, not a loan, we have suggested 
the federal government would be in 
the same position as any investor, 
including the province, with respect 
to repayment. We would only ex- 
pect repayment of our investment 
after the project becomes self-sus- 
taining and then only to the extent 
that there are revenues left after 
operating costs are met. We have 
asked only that we receive from net 
revenues the same share as our in- 
vestment bears to the total capital 
investment to be applied in repay- 
ment of our investment. After re- 
payment in full we would, of course, 
have no further interest in the pro- 
ceeds of the operation and have not 
asked for any continuing share. 

“Regarding interest rates, we have 
only asked that our investment carry 
interest at the same rate as would 
be determined by the going market 
rate at time investment is made. 
Here again we have only asked that 
we be in the same position with 
respect to our investment as the 
province or any other investor. 

“Our offer was made subject to 
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a number of variations, with the 
province having the right to decide 
which form they desired. All of 
these possibilities have been ignored 
by the Premier. We have stated 
that if the province wished it, we 
would be prepared, instead of pay- 
ing in a cash advance, to guarantee 
a proportionate share of the bonds 
issued by an appropriate entity. Or 
again we would be willing to under- 
take to purchase a proportionate 
share of bonds issued by the entity 
and not subscribed for by the public. 
In any case, under none of the varia- 
tions or combinations that we have 
offered would there be a loan to the 
province or any financial obligation 
by the government of British 
Columbia with respect to our share. 

“The catalog of falsifications of 
this offer made by the Premier of 
British Columbia is too long to per- 
mit me to discuss all of them. 

“The Premier persists in referring 
to it as a loan at the federal govern- 
ment borrowing rate plus Yeth of 
1%. That is as false as it could be. 
The letter makes it clear that it is 
false, as it is an investment which 
we will advance as construction 
schedules require and the letter con- 
tains no mention of any extra Yeth 
of 1%. Indeed the letter makes it 
specific that the interest rate we will 
expect on our investment will be 
determined by the rate at which the 
entity could borrow from the market 
at the time the investment is made. 
Nothing could be more practical or 
economical with respect to the 
financing of a_ self-liquidating 
project. 

“Premier Bennett has tried to mis- 
lead the people of British Columbia 
into believing that the federal gov- 
ernment insists on a share of the 
profits for the duration of the 
project. 

“Premier Bennett says the federal 
offer is made on the basis we would 
take physical control over operation 
of provincial resource. It could not 
be clearer that nothing of the sort is 
contemplated. We accept designa- 
tion of BC Power Commission as 
the entity to have responsibility for 
the physical aspects of construction 
and operation. We have asked for 
representation on a joint entity with 
BC which would have some voice 


1960 @ ELECTRICAL WORLD 





in Canada 


in the over-all supervision to ensure 
that construction is complete, ac- 
cording to proper design and on 
schedule, and that operation is car- 
ried out in accordance with the 
treaty. 

“After all, the federal government 
is the party to the treaty with United 
States, and it is the government of 
Canada which will assume direct 
and extensive international obliga- 
tions to see that dams are con- 
structed in certain locations accord- 
ing to certain timetables, and are 
capable of accomplishing definite 
objectives. These obligations we 
cannot escape and we must therefore 
be in a position to ensure that they 
are discharged. In short it is the 
government of Canada that has 
made the treaty possible, it is the 
government of Canada that will be 
bound under the treaty and there- 
fore has an obligation, both inter- 


nationally and :» the people of Can- 
ada, not to allow itself to be placed 
in a position where it is powerless to 
discharge those obligations. 

“There is one other feature about 
which we are most concerned. Our 
whole object in this long and ardu- 
ous task of negotiations has been to 
secure a Columbia River agreement 
that will produce untold benefits to 
BC in terms of abundance of power 
at low cost. We are determined to 
see that this objective is achieved 
and that the benefits go to the 
people for whom they were de- 
signed, and that we shall be in a 
position to see this happen, so that 
the beneficiaries will not be just 
some other pet project of the Prem- 
ier, but the consumers of power in 
British Columbia.” 

Folton’s last remark was a refer- 
ence to the Peace River develop- 
ment. 

Earlier, Premier Bennett, in re- 
jecting the offer, declared BC can 
and will finance the Columbia 
project by itself if necessary. He 


termed the proposed joint agency a 
“fifth wheel,” and insisted the BC 
Power Commission would be the 
only Columbia authority. “Under 
our constitution, property and civil 
rights are the sole prerogative of the 
province.” 

Bennett said he is still hopeful 
Ottawa will make an outright grant. 
If not, he said, BC will raise the 
money mainly by long-term bonds 
on the open market. 

The Premier put BC’s position in 
long bargaining into perspective. BC 
has always accepted its responsibil- 
ity to develop the Columbia, he 
said. “The government of Canada 
was asked to negotiate those inter- 
national questions, mainly concern- 
ing downstream benefits, which re- 
quired settlement by the United 
States before the development could 
proceed. 

“Additionally it was asked to 
make a financial contribution in 
line with its policy toward similar 
projects elsewhere in Canada,” 
Bennett concluded. 


NIPSCo Adopts Slim-Waist 138-Kv Tower 


A no-broken-wire assumption is 
the key to the design of a new light- 
weight single-circuit tower for 138- 
kv lines adopted by Northern Indi- 
ana Public Service Co. Designed by 
Sargent & Lundy Engineers to 
NIPSCo’s specifications, the new 
narrow-waist, narrow-base tower is 
being used in a 26.5-mile line from 
Plymouth to Warsaw, Ind., and a 
1.6-mile line from the company’s 
new Bailly Station to Bailly Substa- 
tion. This steel tower competes fa- 
vorably with wood H-frame struc- 
tures on a cost-per-mile basis. 

The new tower has these charac- 
teristics: average weight, 5,700 Ib; 
height, 87 ft; and dimensions of 4 x 
11 ft at the base. The lightweight 
towers will support a maximum span 
of 1,370 ft of 397.5-MCM ACSR 
conductor and a 1,070-ft span of 
900-MCM ACSR conductor. They 
are designed to withstand NESC 
heavy loading with a 4-psi wind load 
and % in. of radial ice. According 
to NIPSCo practice, conductor is 
sagged to a maximum of 50% of 
ultimate tensile strength. In building 
the two lines, the towers are being 
completely assembled on the ground. 


In the design of the tower, con- 
sideration was given to the selection 
of design loading conditions com- 
parable to anticipated loads rather 
than for every remote provision. Ex- 
tensive studies were made of various 
configurations to achieve optimum 
strength with the least material, re- 
sulting in the use of high-strength 
steel at advantageous points. 

During a recent three-day test at 
American Bridge Co facilities in 
Pittsburgh, Pa., the new design was 
tested to over 100% of full operat- 
ing load without failure. The test 
tower stood 102 ft high and weighed 
6,715 Ib. It was able to withstand 
simultaneous applications of 14,400 
lb vertically (plus its own weight) 
and 12,190 Ib transversely. After the 
tower successfully passed the operat- 
ing load test with no visible sign of 
distress in any member, it was tested 
to destruction transversely, failing 
at a 5% increase in transverse load. 

After the failure, all damaged 
members were replaced and the 
tower was tested to destruction 
longitudinally with no vertical or 
transverse loads. It failed at a longi- 
tudinal load of over 4,000 Ib. 
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GROUND ASSEMBLY is used on new 
tower in building two 138-kv lines in 


Indiana. Average tower weight is 
5,700 |b; height is 87 ft 





Pumped Storage Planned for Oklahoma 


A 200-Mw pumped-storage proj- 
ect for peaking power is being 
planned by Public Service Co of 
Oklahoma on Sand Creek, adjacent 
to the Corps of Engineers Keystone 
Reservoir on the Arkansas River. 
Permission to go ahead with the 
$22-million project was asked of 
the Federal Power Commission. 

This will be the only hydroelectric 
project on the PSC system, which 
now has 800 Mw of steam-electric 
generating capacity. An additional 
175 Mw of steam-electric capacity 
is scheduled for service in the spring 
of 196i. Target date for comple- 


tion of the pumped-storage project 
is April, 1964. The Corps of En- 
gineers estimates that Keystone Dam 
will be closed by May, 1964, or 
earlier. 

Peaking capacity from the 200- 
Mw Sand Creek project will be used 
by PSC, or will be sold to adjacent 
systems for peaking use. Savings 
of the project are estimated at from 
$145,000 to $209,000 annually 
compared with the cost of installing 
steam-electric units of similar size. 
Four 60-Mw transformers will feed 
the project’s output to PSC’s system 
over a 19-mile, 138-kv line tying 


into the Tulsa Station-Sand Springs- 
Bartlesville 138-kv loop. 

The development will include a 
160-ft high earthen dam, nearly a 
mile long, which will create a 450- 
acre lake to hold 7,500 acre-ft of 
storage. Four 50-Mw pump-storage 
turbine-generators will be located in 
the dam. The units will operate as 
pumps about ten hours in the night 
to fill the storage lake from Key- 
stone Reservoir. 

Water level in the Sand Creek 
Reservoir will fluctuate about 200 ft 
over a 24-hr period. The conserva- 
tion pool of Keystone Reservoir is 
to be at elevation 712 ft, which is 
248 ft below the high water level in 
Sand Creek Reservoir. 
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to develop nuclear prestige through scientific and 


e A burdensome licensing system has been per- 


industrial accomplishments. To this end, the Com- 
mission has constructed a vast, $7-billion-plus com- 
plex of federally-owned facilities and oversees their 
operation. In this plant, manned by 120,000 em- 
ployees, a variety of programs is initiated, supported 
and guided under government contracts. 

The promotional function comes from the direc- 
tion in the Act for AEC to foster and establish 
programs designed to achieve widespread participa- 
tion by private business in the development of nu- 
clear energy for peaceful purposes. 

The promotional aspects were to help industry 
bridge the gap between government monopoly and 
a self-sufficient investor enterprise. 

The regulatory function (including rule-making, 
licensing, inspection and enforcement) relates to 
protecting the health and safety of the public from 
atomic hazards. The major element of the Com- 
mission’s regulatory program, of course, is the con- 
trol of investor-owned reactors. 

Vesting these functions in the same body could 
not fail to create these anomalies: 

® As an operator, AEC invariably competes 
against the industry it is promoting by engaging in 
parallel production, service and developmental 
activities. 

® AEC must regulate the very industry it is pro- 
moting. After doing everything it can to encourage 
construction of reactors, for example, including 
actual financial assistance grants, the Commission 
must then sit as judge as the reactor winds its way 
through a licensing procedure. One of the conse- 
quences could be the possible sacrifice of public 
safety. This issue is at the heart of the Fermi fast 
breeder case now before the US Supreme Court. 


mitted to grow up, perhaps to cushion the Commis- 
sion, which acknowledges its conflicting dual regu- 
lating and promoting role. Hearing examiners are 
now helping to establish licensing policy. Judgments 
of the AEC staff and the Advisory Committee on 
keactor Safeguards have made hearings longer and 
greater in number than originally contemplated. 

The Joint Committee on Atomic Energy is now 
conducting a study of the licensing of facilities; 
the AEC staff is conducting a more limited review 
of experience built up in individual licensing cases; 
the University of Michigan Law School’s atomic 
research project has just concluded a major analysis 
of AEC organization. The entire matter has been 
brought to the attention of President-elect Kennedy’s 
advisor on regulatory agencies, James M. Landis. 

One of the key recommendations which the Con- 
gressional study will make is a much sharper separa- 
tion than now exists between the Commission’s 
regulatory functions and its operational and promo- 
tional functions, to guarantee detached and unin- 
fluenced reactor safety evaluation and _ licensing. 
Some of Kennedy’s campaign advisors on energy 
resources continue to advocate the stripping away 
of all of AEC’s regulatory duties and installing them 
at the Federal Power Commission. 

The University of Michigan envisions splitting 
AEC into two agencies: an Atomic Energy Admin- 
istration, with a one-man administrator, would con- 
duct AEC’s operational and promotional functions 
in nuclear development. An Atomic Energy Board, 
with three members and the administrator sitting in, 
would become responsible for safety regulation, in- 
cluding rule making and deciding individual licensing 
cases. 
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LOAD-FLOW PROGRAM is checked out on IBM 1620 com- 
puter as delegates to PICA at St. Louis observe 


MODEL of the Bendix G-15 data-processing system is 
inspected by delegates to 


conference on computers 


AIEE Told of Computer Progress 


PICA St. Louis conference hears computer programs have 
been extended, refined, though not yet fully exploited 


Full advantage of the digital com- 
puter as an engineering tool still 
awaits exploitation, the American 
Institute of Electrical Engineers was 
told in November at St. Louis, Mo. 

Yet their growing understanding 
of computer techniques is enabling 
engineers to see more clearly the 
relationships among many design 
and operational factors and to in- 
clude these in electrical supply sys- 
tem economic optimization studies, 
K. M. Smith and E. L. Michelson, 
Commonwealth Edison Co, told the 
second AIEE Power Industry Com- 
puter Application Conference. Their 
remarks could just as well be ex- 
tended to all fields of utility engi- 
neering and operation explored by 
more than 260 delegates, such as 
new and imoroved digital computer 
techniques for short-circuit studies, 
for cost of future and present gener- 
ation, for complete power plant 
automation, for system analysis, and 
for transmission operation and 
design. 

More precise equations in a new 
IBM 704 computer program give 
more accurate results in calculating 
distribution-circuit sequence im- 
pedances at little extra solution 
time. according to R. C. Ender and 
G. G. Auer, General Electric Co, 
and R. A. Wylie, Niagara Mohawk 
Power Corp. They described 
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programs for distribution 
analysis and design. 

Their first program, called Pro- 
gram A, calculates positive and zero 
sequence impedances of overhead 
lines from circuit characteristics. 
Program B calculates maximum and 
minimum fault currents at specified 
points on a radial primary circuit 
from the output data from Program 
A, along with voltage, source im- 
pedance, and fault impedance data. 
Both programs handle up to 99 lines 
and 500 line sections. Computer 
running time for Program A calcu- 
lations for a circuit of 37 lines and 
53 line sections was about 2.8 min; 
for Program B about 3 min. 


system 


Combines Outputs 


A third program will use the out- 
put of Program B, together with 
relay, recloser, and fuse character- 
istics, to determine circuit overcur- 
rent protection. 

A new short-circuit program for 
relay studies enables an engineer to 
study 3-phase faults under much less 
restrictive simplifying assumptions 
than before, said G. E. Taylor and 
G. K. Carter, both of GE, and E. H. 
MacDonald, Philadelphia Electric 
Co. The system can be represented 
more accurately by considering the 
complex impedance of transmission 
lines, off-nominal ratio and phase- 
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shifting transformers, system volt- 
ages, and load currents. The authors 
reported that this program -will be 
combined with relay-setting sub- 
routines being written by Philadel- 
phia Electric to form a generalized 
protective relay program. 

Program improvements and ana- 
lytical extensions to digital calcula- 
tion of currents and voltages in 
faulted networks were presented by 
R. W. Long, R. T. Byerly, and 
C. W. King, Westinghouse. They 
suggested that the storing and use 
of a transformation matrix as a table 
saves considerable time throughout 
the program. A logic method of 
obtaining the TZT’ matrix saves 
85% in time for forming this 
matrix. The new method requires 
fewer time-consuming multiplica- 
tions to obtain the ZI drops for a 
fault condition. 

The authors said that analytical 
extensions allow the addition of a 
branch between any pair of buses in 
a network, making possible the solu-- 
tion of the new network by modi- 
fication of a previous fault solution. 
In handling multiple line outages, 
several lines may be removed simul- 
taneously for a fault calculation and 
sequential switching of a 3-terminal 
line may be handled easily. It is 
also possible to obtain a zero se- 
quence equivalent where it is desired 
to include the effect of inductive 
mutual coupling. 

Costs of future generating units 

(Continued on page 96) 
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G. M. ROY, Manager, Core & Fuel De- 
sign, Atomic Power Equipment Dept, 
General Electric Co, San Jose, Calif. 


More than a year of tests and 
operation at Dresden Nuclear Power 
Station have shown that the nuclear 
steam-supply system should be 
capable of substantially more than 
its rated 626 tMw (180 Mw elec- 
trical). The plant, 50 miles from 
downtown Chicago, went into com- 
mercial operation on the Common- 
wealth Edison Co system on August 
1. It has exhibited excellent load- 
following characteristics and sta- 
bility under steady state and tran- 
sient conditions in the interim. 

At the time of the Dresden con- 
cept and contract in 1955, several 
basic technical questions were un- 
answered because of a lack of ex- 
perimental data. The information 
gained from measurements during 
operation of Dresden has given com- 
plete confidence in all of the key 
areas for which limits were pre- 
viously uncertain. Specifically, Dres- 
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Reactor Power Can Be 


Greater allowable core voids increase power 


potential 


Raised heat fluxes may also boost output 
Dual cycle shows operating flexibility 
Control rods establish good power distributions 


in the reactor core 


Radiation levels are less than anticipated 


FUEL ASSEMBLY CASK is lowered into the fuel 
storage pool. Crews demonstrated they could 
handle fuel in such casks under water with direct 


visual control. In its 488 fuel 
holds 67 tons of UO, enriched 


den has established these facts about 
operation of large boiling-water re- 
actors: 

e Reactor stability was demon- 
strated even at voids (steam vol- 
umes) greatly in excess of design. 

e Ability to control and measure 
core power distribution was proved. 

© Load-following performance 
was demonstrated as the reactor re- 
sponded in a predictable, control- 
lable and stable manner to disturb- 
ances during power operation. 

© Radioactivity observed in the 
turbine plant during operation has 
been lower than anticipated. 

e Feasibility of refueling and 
maintenance techniques were dem- 
onstrated. 

Currently, Dresden is shut down 
for the modification of the 80 con- 
trol-rod drive assemblies. Last 
month a drive tube, which connects 
the poison blade to the drive as- 
sembly, broke because of stress cor- 
rosion cracking of its precipitation- 
hardened stainless steel. The trouble 
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channels, the core 
to 1.5% U?38 


is a material problem and modifica- 
tions are underway. 

The Dresden plant, a dual-cycle 
system (Fig 1) is a modification of 
the direct-cycle boiling-water re- 
actor of the pressure-vessel type, 
which contains ordinary demineral- 
ized water as both coolant and mod- 
erator and in which steam gener- 
ated in the core flows directly to the 
turbine. The dual cycle was adopted 
to increase the power output for a 
given reactor vessel and pumping 
plant and to provide load following. 

Although previously small boil- 
ing water plants had operated suc- 
cessfully, extrapolation by factors of 
ten to 20 was required to reach the 
level of Dresden conditions. Basic 
questions existed as to instabilities 
that might be caused by interactions 
between regions within the core and 
as to stability of the reactor system 
in which the core operates as one 
of the units in the system feedback 
loop. The first concern stemmed 
from the realization that the core 
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Raised, Dresden Shows 


was made up of many critical as- 
semblies, and voids could conceiv- 
ably cause shifting of power from 
one region to another, a condition 
somewhat similar to, but on a much 
faster period than, the xenon tran- 
sient observed on other large re- 
actors. The second concern also 
for possible instability of the reactor 
core through the closed feedback 
loop: reactivity change — power —> 
temperature, hydraulics and voids 
— reactivity. 

Dresden operation has essentially 
eliminated these concerns. The plant 
showed no instabilities or any trerids 
of an approach to instability. This 
was true of both core nuclear-hy- 
drodynamic phenomena and riser- 
flow phenomena. Further, follow- 
ing initial full-power operation, a 
test to determine maximum primary- 
steam production capabilities 
showed no instabilities with primary- 
steam flow as high as 137% of 
rated. Indeed, the limit of this test 
was the capacity of the feed pump. 
For these tests, voids were about 
18%, nearly twice the rated value of 
10% at full power. 

Stability tests were conducted at 
each power plateau in the approach 
to full power to verify reactor stabil- 
ity and to ascertain with reasonable 
confidence that the reactor would be 
stable at the next plateau. They gave 
these results: 

e As a central control rod was oscil- 
lated, signals were recorded by in- 
core instruments. With rod oscilla- 
tion periods of 3.4 to 60 sec, there 
was no evidence of an approach to 
an unstable reactor operating condi- 
tion. 

e Spectrum examination of in-core 
ion chamber noise revealed no pro- 
nounced frequency peaks that would 
be expected if some unstable operat- 
ing condition were being ap- 
proached. 

® Noise tests of in-core ion cham- 
bers and gamma detectors, which 
monitored nitrogen activity, showed 
peak-to-peak noise variations not 
more than 4%, a lower value than 


expected for the system. Riser flow 
pulsations were very small, and flow 
shifting between risers occurred to 
only a slight degree. The reactor 
performed in a stable manner up to 
rated power from both the stand- 
points of core nuclear-hydrody- 
namic phenomena and riser-flow 
phenomena. 

The effects of transients that 
could be expected to occur during 
operation were also measured. In- 
duced transients included turbine- 
generator trip-out, complete reactor 
isolation and scram (safety shut- 
down), intentional pressure disturb- 
ances and trip-out of the recirculat- 
ing pumps. Specific transient tests 
included these: 

Bypass valve testing. This con- 
sisted in manually opening a turbine 
bypass valve (1 of 8 such valves) 
and rapidly reclosing it. Resulting 
disturbances in reactor pressure and 
neutron flux were only 4 psi and 
6%, respectively, neither a signifi- 
cant disturbance to the system. This 
follows essentially the predicted be- 
havior. 

Dual-cycle load rejection. During 
a 25-Mw load change, the reactor 
flux followed the transient smoothly 


and steadied out at a new lower 
level corresponding to the lower 
power level. Primary steam flow 
held essentially constant and pri- 
mary pressure held constant within 
1% over the transient. 
Recirculation-pump trip-off tests. 
At 500 tMw, two of four recirculat- 
ing pumps were tripped off simul- 
taneously, producing a decrease in 
reactor power of about 17% and a 
reduction in total core flow about 
25%. Reactor flux fell off sharply 
immediately following pump trip 
and then recovered gradually over a 
period of several seconds. The un- 
dershoot in flux was less than antic- 
ipated and was smooth and stable. 
Turbine trip-out tests. One of the 
most severe reactor transients dur- 
ing operation is sudden trip-off of 
the generator or turbine. A genera- 
tor trip-out was simulated by manu- 
ally actuating the overspeed trip for 
the turbine. The results of this test 
at about 450 tMw initial reactor 
power showed a pressure rise of 
16 psi in 2 sec. The rapid pressure 
rise produced a sharp neutron-flux 
rise, which returned to its initial 
value in about a second. This test 
was made with relatively high pri- 


FIG 1—DUAL CYCLE PLANT adds secondary loop to basic boiling-water sys- 


tem 


to improve load following and increase power from given reactor vessel 





mary-steam flow and low secondary- * ?""""""“"““"™™™eww 


steam flow, which provide greater 
than rated core voids and void re- 
activity. These conditions, more 
severe than normal operation, 
caused a greater percentage in- 
crease in flux than would be ob- 
tained at the same power level with 
normal dual-cycle operation. 

Reactor isolation test. This was 
performed at the rated reactor 
power by activating a vacuum trip. 
This trip closed the turbine stop 
and bypass valves and scrammed 
the reactor. The initial reactor pres- 
sure peak, about 25 psi, was less 
than expected and was not enough 
to actuate either the relief valves or 
the emergency condenser. The re- 
sults of this test were less severe 
than anticipated. 

During all phases of the power 
test program, and especially during 
transient conditions, measurements 
were made of plant vibration char- 
acteristics, which proved to be 
within limits in all cases, under both 
transient and steady-state condi- 
tions. 

Because the peak-to-average heat 
flux in a reactor core is basic to 
determination of the safe power 
level that can be achieved, it was of 
paramount importance to be able 
to both control and measure the 
power distribution within the core. 
There was concern whether the 
practically achievable peak-to-aver- 
age heat-flux ratio would limit 
power or unduly restrict control- 
rod positions. This concern stemmed 
from uncertainties about stability, 


Radial (includes intercontrol rod)... A 


Local (corner rod) 
Transient and maneuvering 
Over-all hot-spot factor 


A—Gamma probe. A small gamma- 
sensitive chamber was mounted on 
a long, thin probe, which was in- 
serted into 84 selected fuel assem- 
blies in one of the four symmetrical 
quadrants. The symmetrical control- 
rod pattern allowed detailed meas- 
urements of one quadrant, which 
was representative of all quadrants. 
The readings were taken at 2-in. 
vertical intervals. Fig 2 and 3 show 
a traverse across the score and an 
axial power trace in one fuel bundle 
from gammoa-probe data. 

B—Gamma scan. One fuel bundle 
prepared in advance for disassem- 
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calculations that had not yet b2en 
confirmed by quantitative measure- 
ments of steady power distribution 
in the large core, and the then un- 
proved ability to control power dis- 
tribution with the rods and = sub- 
cooling. A proved practical system 
of instantaneously measuring core 
power to assist in answering these 
questions did not exist. So a major 
effort went into developing for 
Dresden a reliable system, which 
would likely be needed also for 
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Measurement 
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below) 


A,B&C 


Hot-Spot 
Factor 


1.60 
1.30 
B 1.39 
1.25 
3.60 


Transient tests 
Product of above 


bly after short service was removed 
after half-power operation. An axial 
gamma trace on it established the 
peak-to-average rod power across 
the bundle. 

C—Wire scan. During calibration 
of in-core monitors, wires of 1% 
copper and 99% titanium were in- 
serted directly into the reactor in 
16 locations to provide both axial 
and radial power measurements 
during operation. Results, based on 
an activity counting method, checked 
very well with values from the 
gamma scan and gamma _ probe 
measurements. 
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futnre boiling-water reactors to ex- 
ploit safely the minimum core size 
for a given power. 

Core power distribution was 
measured in detail during and fol- 
lowing rise to half power. At half 
power, a ten-day steady-state run 
was made to fix in the core a meas- 
urable gamma fission-product dis- 
tribution, which is a measure of 
power distribution. The methods 
used and the obtained hot-spot fac- 
tors or ratios of peak to average 
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FIG 2 (left) and 3—POWER DISTRIBUTION, axial and transverse, in the core 
is shown by plots (in arbitrary units) of gamma activity measured with an in-core 
gamma probe inserted into fuel assemblies after ten days at half power. Effect 
Arbitrary Units of control rods on power curve is indicated by settings shown above 
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power, are tabulated opposite. 

The gamma probe was again used 
to measure core power distributions 
during the current shutdown. This 
was an important measurement be- 
cause it showed that the full-power 
peaking values obtained were com- 
parable to those tabulated for half 
power. This confirmed the belief 
that axial and radial values meas- 
ured at half power could be held 
and likely improved at full power. 
It is further believed that these 
values can be maintained over the 
core life. The fact that readings at 
full power are comparable to those 
at half power had been indicated on 
the rise to full power when no in- 
core monitor reading exceeded 90% 
of the expected full-power peak flux 
and this was held at full power. 
Another reason for optimism is the 
expectation that the corner-rod 
peaking factor should be reduced 
somewhat by burnup with life. 

During power generation, in-core 
monitors provide the means of 


safely keeping within limits of heat 
flux and local power generation es- 
tablished in the Dresden operating 
license. There are 16 assemblies of 
four chambers each mounted verti- 
cally. During initial rise to full 


power, 57 of the 64 chambers were 
in service, calibrated and providing 
information. Now 63 are in use. 

Besides measurement of power 
flattening, ease of reactor control is 
a key feature of operation. This is 
perhaps best illustrated by the way 
full power was first reached. The 
reactor was operating about 550 
tMw with an established rod pat- 
tern. Secondary steam flow was 
increased until two in-core monitors 
read higher than desired. Adjust- 
ments in the control rods were made 
to decrease the power distribution 
in local core areas, and secondary 
steam was increased again. When 
full power was reached, no in-core 
monitor reading exceeded 90% of 
the maximum expected peak heat 
flux. Fig 2 illustrates this power 
shaping with rods. 

The flexibility of the dual cycle 
and the bottom-entry control rods 
provide the operators with a use- 
ful means of control. These, com- 
bined with the visual and instan- 
taneous indication from the in-core 
monitor system, allow the operators 
to maintain an efficient burnup and 
power distribution. From experi- 
ence so far, there is optimism that 


power shaping and flattening at 
Dresden can be readily accom- 
plished over the life of each core. 

The proper load-following per- 
formance of the dual cycle was con- 
tingent upon proper understanding 
of the interaction between a num- 
ber of nuclear parameters that affect 
reactivity. The reactor follows load 
without control-rod movement from 
55% to 100% of full load. In 
practice, primary steam flow is es- 
tablished at rated value with the 
control rods. This value of primary 
steam represents about 55% of full 
load. Thus the control-rod pattern 
and desired core-power distribution 
are established at well below limit- 
ing conditions. Power is then in- 
creased to 100% by merely increas- 
ing the secondary steam flow to the 
turbine, and load following is 
achieved by simply letting the tur- 
bine demand more or less secondary 
steam. 

Fig 4 shows the primary-sec- 
ondary steam flow relationships ex- 
perimentally determined. Reactor 
operating experience indicates that 
the dual-cycle map or control char- 
acteristic curves are well maintained 
over reasonable variations in con- 
trol-rod patterns. 

Radioactivity in the steam and 
condensate systems of the plant was 
significantly less than contemplated 
during design. Carryover of nitro- 
gen-16, which has a half life of 7.35 
sec, in the steam is the only sizable 
contributor to dose rates in these 
systems. Of 400 curies of N'* pro- 
duced per sec in the reactor core, 
only 5-8 curies per sec reach the 
turbine. The turbine is unshielded, 
and dose rates of 10-60 milliroent- 
gens (mr) per hr are experienced 
by an operator during an inspection 
of such items as bearings and front 
standard controls. Dose rate at the 
generator collector rings is less than 
0.5 mr per hr. These measurements 
were made at full power. 

Probably the most significantly 
low radiation levels are around the 
condenser water boxes (3-5 mr per 
hr) and beneath the hotwell (20 mr 
per hr). Because a large portion 
of the N'® in the steam is in the 
form of non-condensable gas, the 
hot spots—hot from a radiation 
standpoint—are locally on the con- 
denser, where 200 mr per hr is 
measured on the off-gas take-off, 
and in the shielded air-ejector room, 
where the concentration of N'® in 
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FIG 4—STEAM FLOW changes for load 
changes were calculated (dashed lines 
and checked by experimental load 
swings (solid lines). Diagonals show 
percentages of full power 


the gases is increased and area radia- 
tion levels reach 1 r per hr. 

Concrete’ shielding thickness 
needed around representative com- 
ponents of the Dresden system are 
less than originally contemplated. 
The estimated saving is about 2,600 
cu yd of concrete for a similar plant. 
Because of the short time of opera- 
tion so far, the activity buildup due 
to corrosion products is not yet 
meaningful. Experience with other 
boiling-water reactors has shown 
there is little likelihood of signifi- 
cant turbine contamination. 

For the large boiling-water reac- 
tor, a number of design features, 
such as full-diameter vessel-head 
opening and fuel-handling proced- 
ures, were unproved until the suc- 
cessful operation of Dresden. Also 
the magnitudes of problems relating 
to maintenance and repair of radio- 
active components were undeter- 
mined. A number of routine and 
special operations carried out dur- 
ing the test program demonstrated 
the practicality of the full-diameter 
opening for access to the pressure 
vessel and such operations as main- 
tenance on the vessel head, visual 
underwater handling of fuel and 
simple maintenance of reactor com- 
ponents. 

Formerly, the stability limit im- 
posed by voids and the heat-trans- 
fer limit were the more controlling 
core design limits. Test results and 
extensive analytical studies have 
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shown that, with positive flow ob- 
tained by forced convection, the 
stability limit of voids is much be- 
yond the value previously assumed 
and, indeed, may be high enough so 
it is no longer a serious economic 
limit. For a given limit in core 
voids, power densities can be in- 
creased either through increased 
pumping or increased subcooling. 
The choice is an economic one and 
is largely determined by the allow- 
able limit on steam void fraction. 
For large plants, the forced-cir- 
culation cycle can make significant 
economic gains through the com- 
pactness resulting from higher power 
density. Greater permissible voids 
increase the feasible plant size for 
both the forced-circulation single 
and dual-cycle plants. The pump- 
ing required for a given power is 
reduced and the upper limit of 
internal steam separation is raised. 
Thus, whether the choice is single 
or dual cycle, raising the void limit 
is an economic asset and can make 
very large plants practical while still 
using internal steam separation. 
Dresden experience has also 
shown that the burnout margin, the 
minimum ratio of burnout heat flux 
to actual flux, may be decreased. 


UNDERWATER GRAPPLE, crane-lifted 
and visually guided, moves fuel ele- 
ments into and out of reactor core 


The burnout margin is dependent 
upon the operating conditions that 
prevail at the highest power region 
and not just the average conditions. 
Because the control, hence also 
measurement, of power distribution 
within the core is of paramount 
importance, a design burnout of 2.0 
was chosen for Dresden. Experi- 
ence with in-core monitors for meas- 
uring power distribution and the 
ease of control with rods now make 
a burnout margin of 1.5 safe. This, 
along with raising the allowable 
void limit, significantly raises the 
allowable power output from a given 
core. Proved core stability, proved 
feasibility for flux shaping with rods 
and performance of in-core moni- 
tors make the original design con- 
servative. 

The significance of the new limits 
can best be seen through quantita- 
tive comparisons. For a fixed flow 
rate of 40 million lb per hr and 
subcooling of 16.4 Btu per Ib, the 
power of a 360-tMw single-cycle 
reactor can be increased to 935 tMw 
by raising only the allowable core 
void limit from 10% to 25%. By 
increasing the void limit from 10% 
to 25% at Dresden, power from its 
dual-cycle reactor could be in- 
creased to 900 tMw from present 
design of 626 tMw without changes 
in the pumping plant. 

The burnout limit is of equal im- 
portance. The very high power out- 
puts discussed above in conjunction 
with high voids would require a very 
large core heat-transfer area when 
using the original Dresden burn- 
out limit. In fact, power densities 
could be so low as to make vessel 
size uneconomical, or, alternatively, 
if power density were improved 
through small fuel rods, it could 
make fuel cost excessive. The new 
burnout limit of 1.5 instead of 2.0 
reduces required fuel heat-transfer 
area 33%, and the new burnout 
heat-flux data from recent tests 
make possible another 20% reduc- 
tion. Even for the single-cycle case 
of 935 tMw with 25% voids, the 
power density is 37.4 kw per liter 
(or w per cc) with a kva-transfer 
area of 30,300 sq ft. The required 
vessel size is only 162 in. inside di- 
ameter, and the rod size is in the 
economic range. Thus, the combined 
improvements of increasing voids 
and reducing burnout margin have 
greatly increased achievable power 
from both single and dual cycles for 


a given pumping plant. 

While comprehensive plant de- 
signs are needed to demonstrate spe- 
cific cost savings, a discussion of 
design concepts for the various types 
of boiling-water plants indicates the 
most likely directions for future 
plants. 

The natural-circulation reactor, 
characterized by its extreme sim- 
plicity, will probably continue as the 
best reactor for small sizes. The 
upper limit at which this type has 
economic advantages cannot be ac- 
curately fixed now, but plant size 
is likely at least 100 Mw. Hy- 
draulic void stability, rather than 
nuclear, is the present limit, though 
further gains through non-nuclear 
loop experiments may be realized. 
Another advantage is that there is 
no problem of radioactivity buildup 
with time as the “primary loop” is 
the downcomer inside the vessel. 
Except for a cleanup loop, all the 
external piping and components en- 
joy the benefits of a separation 
factor greater than 10,000 for carry- 
over of radioactive corrosion prod- 
ucts. The real worth of this factor 
is not yet established. 

The main advantage of the single- 
cycle plant is compactness, with its 
potential for lower cost. A large 
portion of the cost of a nuclear plant 
is associated with components out- 
side the reactor proper. One such 
factor is cost of piping and build- 
ings, especially the reactor enclos- 
ure. The feasibility of pressure sup- 
pression is directly associated with 
compactness of the primary loop, 
as the dry well must be be designed 
for a relatively high pressure. In- 
ternal steam separation and closely 
arranged pumping loops make this 
approach both feasible and econ- 
omically attractive. Plant output of 
300 Mw is now practical for this 
type plant. 

Raising the allowable limits of 
voids and heat transfer burnout 
make the dual-cycle plant feasible 


to at least 400 Mw. Internal steam 


separation for this size plant is es- 
sentially proved today. In very large 
sizes, internal steam separation, to- 
gether with a relatively small main 
pressure vessel, makes the dual cy- 
cle particularly attractive. Addi- 
tional known cost improvements 
include reduced shielding and higher 
power density. Future plants would 
likely have an average core power 
density of 35-55 kw per liter. 





PREVIEW 


The ledgers of 1960, the first year of the “Soaring Sixties,” are being closed. 


For the electric utility business, what kind of a year has it been? Will the power 
historian of the future, poring through these ledgers, acclaim 1960 as a year of 
significant impact? But more of interest to us today .. . 


What do the events of 1960 presage for the coming year? 


In the pages that follow, the editors of Electrical World have attempted to supply 
answers to these questions. They’ve tried to assay 1960's events, and to evaluate 
consequent effects on 1961. 


In this interpretation, most of the nine editors who worked out these pages were 
hard put to keep “editorializing” out of the copy. It wasn’t easy, because in almost 
every sector even objective people grow strong ideas on how the industry can 
make improvements. And some of these improvements seem to fairly cry out for 
action. The Editorial Comment (p 43) ticks off what the editors believe to be the 
most pressing of these needed improvements; EW’s Editorial Comment throughout 
1961 will continue to hammer at them in more detail and as events unfold. 


Well, what kind of a year HAS it been for the electrical utility business? 


From the standpoint of electric utility total energy sales, 1960 was short of 
target, up about 6% over 1959 instead of the 8.8% that we were expecting this 
time last year. Even though the US economy as a whole moved uncertainly over 
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the entire year, power sales continued their inexorable rise, with only the industrial 
component materially affected. Trying to read the near future of the economy as 
a whole, and its effect on power, is made hugely difficult by uncertainties posed 
by the yet-unstated policies of the incoming Administration. Thus this analysis 
will leave 1961’s power sales and utility capital expenditures prognostications to 
Electrical World’s statistical reports, due Jan. 23 and Feb. 27. 


But it can be said that our predictions for the decade of the Sixties, made this 
time last year, are not shaken because of the uncertain economic pace in the first 
year of the ten. Our figures were based on good solid ground. If we gave the 
impression that all years of the Sixties would be as rosy as the full decade . . . why, 
we're in good company. 


In the technical areas of engineering, construction and operation, 1960 saw 
marked changes in several of the segments of utility endeavor. In distribution, 
as usual, there were few dramatic advances, or clearly evident work toward 
dramatic advances. This is hardly surprising; it seems to be the nature of the 
beast. 


But in bulk system planning, in generation (conventional and nuclear), and in 
transmission, the long push by manufacturers and utilities on R&D continued to 
pay off—and to create the need for further R&D. Four of the following articles are 
devoted to what happened and why—and what this means for next year—in bulk 
systems, generation, and transmission. And a fifth piece assays the problems and 
the slow but steady gains in distribution technology. 


Incidentally, behind many of the engineering advances of this year lurks the wink- 
ing, chattering presence of the high-speed computer, that obedient “moron” which 
power engineers are swiftly managing to teach the business. Firmly entrenched in 
bulk system planning and apparatus design, the computer now has a foothold in 
operations and another in the design and construction of facilities. And it is grow- 
ing to be the white hope of distribution system planning. 


Any trends in utility engineering, this or any year, are brought back (or should be) 
to economics as the base motivation. But sometimes the deeps of economic 
analysis are not plumbed as thoroughly as they might be. The advent of the com- 
puter is removing the last technical reasons why this cannot be done. The long- 
festering conflict between the investor-owned utilities and their public power 
counterparts seems right now to be supplying what further motivation might be 
needed, especially in the field of bulk system planning (see p 57). 


But political events themselves are destined to affect this controversy, over the 
long term. As noted above, it’s too early to assay with any accuracy what the new 
year will bring here. But we’ve tried to set the stage, as we see it, for what you 
will witness next year in the political arena (see p 64). 


One of the big events of the past year, of course, was the trip to the bar of justice 
of the electrical equipment manufacturers. The grand jury antitrust investigation; 
the coincident unleashing of the full force of competition on prices, which allowed 
production overcapacity and the threat of foreign competition to depress the gen- 
eral price level; these have been well described in the public and business press, 
and there’s little need to review here the sequence of events. But questions—big 
questions—are yet unanswered. And, starting on page 65, we’ve set some of them 
forth. 


Our articles at this year-end do not include such familiar subjects as load patterns, 
financing, rates, regulation, public relations, and personnel. Does this mean 
Electrical World believes these subjects no longer vital? 


Absolutely not! But, in our opinion, very little of moving significance occurred 
in these areas this past year. And, perhaps sometimes unfortunately, very little wili 
happen of import here in 1961. 

The investor-owned segment of the utility industry, we should note, is paying more 
and more attention to what the public at large thinks of it, not only on “Main 


Street,” but as a national institution as well. On the national level, thinking and 
efforts are far from bold and incisive, but they are there. 


What things DID happen in 1960, and WILL happen in 1961? Here is what 
Electrical World's editors think. 


December 26, 1960 @ ELECTRICAL WORLD 





Studies Push Tighter System Integration 


The past year witnessed unusual activity in the area of power system planning 
studies, all with the view of strengthening existing pools and interconnections 
and/or providing new heavy ties. There is no question but that this flurry of 
investigation will continue across 1961, and that actual construction work to 
implement the studies will be underway. 


The study work now in progress seems well divided between investor-owned 
utility groups on the one hand and public power groups on the other. As usual, 


the former are working under wraps and the latter are pushing the publicity 
button. 


The upsurge in activity in both camps, though based on economic considerations, 
can be traced to political motives. The triggers aren’t hard to find: the Kerr (Sen 
Res 48) Committee report requirements; the imminent availability of new federal 
power in the Upper Colorado Basin and of New York State power from the Ni- 
agara; the pressing need to consider how vast amounts of western Canadian energy 
will fit into the US Pacific Northwest and perhaps beyond; the eagerness of public 
power adherents to capitalize on the change in Administration; and the growing 


recognition of investor-owned utilities that their best defense against the latter 
is a good offense. 


With some exceptions, the studies, however motivated, are searching for economies 
in larger unit sizes, lower reserve requirements, and lower production costs. And 
they are finding frequently that potential economies are much larger than 
they expected. In part this may be due to the upward march of temperature 
sensitivity coefficients, which provide ever-larger north-to-south diversities. But 
in the main it can be laid to previously-unexplored potentials of more complete 
integration within and among already existing pools. 


Actually the need for extending already-held experience in integrated operation 
of power systems to integrated planning and engineering has long been recognized 
by leaders of the industry. Integrated planning, as exemplified by the New York 
State ESUPRA group last spring, is bound to do much to promote new inter- 
connections. It should be noted that studies to the depth now undertaken haven’t 
been practicable until fairly recently. The availability of large computers, together 
with highly advanced study techniques, has made possible comprehensive 
analysis of future power systems. The economics of different sizes and types of 
units and interconnections, requiring a comparison of capital and production 
costs over a long period of years, can now be analyzed more easily. New 
opportunities for economies in interconnecting can be discovered and evaluated. 


The country is destined to see a speeding-up of the trend toward the formation 
of large pools where every advantage is taken to minimize costs through fuel 
economies, maintenance scheduling, and emergency assistance. The extensive 
experiments in transmission lines, studying all aspects of extra high voltage, will 
result in more economical line design, thus justifying interconnections not pre- 
viously economic. 


Actually, the past year has seen announcements and discussions of several major 
interconnections. The 345-kv Niagara Falls to New York City interconnection, 
substantially increasing present ties, was announced early in the year for com- 
pletion in 1962. The Bonneville to California interconnection, and the Upper 
Colorado transmission system, extensively discussed in the past year, will be 
studied, and may be resolved, in the coming year. 


Inter-pool connection of the Pa.-N.J.-Md. with the Canadian-US Eastern intercon- 
nections is a distinct possibility. The major part of the 2-million kw Niagara Project 
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will go into service with its power rippling throughout a wide geographical area. 
This, together with huge units under consideration, provides an incentive to tie 
these two large interconnections together. In addition, major EHV interconnec- 
tions may be announced in the Midwest. Consideration of kilowatt turnpikes to 
carry coal-field energy to high fuel cost areas is another strong interconnection 
stimulant. 


While the past year has seen emphasis on faster breakers and relaying, next year 
will see even more efforts on the use of complex and fast relaying schemes to 
minimize the required number of breakers. These, in turn, require communication 
systems which in many cases will be microwave. ‘The installations of microwave 
systems with their expandable capacity will lead towards centralized data-collec- 
tion and logging. This, together with existing computer control of systems, will 
see the use of computers to perform system functions in much the same way as 
computers are being used in power plants. At the same time, computer control] 
of systems should spread to control of pools, as well. 


Computers Pace Generation Progress 


Business Outlook: Housing 
May Be Only Hitch in 'GO..p at 


1960/1961 


Both 1960 and 1961 can be checked off as landmark years in the constant 
evolution of generation facilities. Projects planned in these two years, as well as 
projects scheduled to be placed on the line during this period, will be watched 
closely for trends they may set in generation. 


The application of the digital computer to generating plant control is having a 
currently substantial effect on generation design philosophy. Eight computer- 
controlled plants are now on order, and the first of them is expected to go into 
operation early next year. Operating data obtained from these early installations 
should determine whether the trend toward computer control accelerates rapidly. 


Computer advocates contend that increasing generator sizes place a premium on 
the prevention of operating errors and other service interruptions leading to loss 
of capacity, because the cost of each outage has rapidly reached alarming levels. 
The development of computer programs to maximize economies will be tied to 
programming to spot incipient troubles and to take steps to minimize damage 
to the unit and the system. 


At any rate, new methods of obtaining and handling data from steam plant 
production will certainly color over-all station designs almost immediately. Data 
logging and heat rate performance computers, well entrenched enough to be 
installed in at least 20% of the stations scheduled for construction during the 
next four years, will enable designers to evaluate continuously the performance 
of many components for the first time. 


The past year provided clarification of the peaking capacity situation, and the 
coming one should improve the picture even more. Data released on existing diesel 
peaking units indicate that reliability and cost have equalled or surpassed 
expectations, thus brightening the future of this method. Plans were announced 
for construction of significant amounts of pumped storage capacity, and gas 
turbines were also ordered. Some operating data may be forthcoming in 1961, 
and the place of each peaking method in system planning should become clearer. 


Recent announcements of “turnkey” plants, where single manufacturers have 
assumed prime contractor responsibility, are causing considerable speculation. 
Twelve months from now it should be easier to see how this philosophy will fare. 


The past year saw boiler designers back away from 1,100F steam conditions. 
No new supercritical units were announced, although three such units went on 
line in 1960. This situation, caused by metallurgical cost and operating life 
problems, should continue through 1961 with no breakthrough in the offing at 
this time. The lid seems to be clamped on at 1,050F, although smaller units 
will be usiug this temperature than was customary in the past. 
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Faced with this technological barrier, designers will continue to experiment with 
combination cycles. Combined gas turbine-steam generator units are appearing— 
Oklahoma Gas & Electric Co ordered one last June—and the supercharged 
boiler may be just around the corner. Of course, sizes of units show no signs of 
slowing their growth rate. A contract award is expected on an 800-Mw unit, 
and designers claim that a 2,000-Mw unit can be built. 


Newer electrical auxiliary systems are rapidly coming on line, and operating 
experience will again determine the spread of their acceptance. The first auxiliary 
system above 4,160 v (6,900 v) is on the drawing board, although it is not 
scheduled for operation until 1962. It will accompany a 650-Mw unit. 


Elsewhere in the auxiliary equipment field, boiler feed pumps driven by turbines 
or off the main shaft are piling up experience records which will influence future 
designs. Separate BFP turbines for units as small as 200 Mw are being installed, 
and the coming year should see even smaller units using this method. The num- 
ber of standby pumps is dwindling, and they are certain to become even scarcer 
in the light of modern pump performance. Turbine-driven fans and other 
auxiliaries are also expected to make an appearance. 


In generation, manufacturers and utilities will conduct a vast amount of research 
and development in the coming year. Exotic power sources, as well as con- 
ventional generation methods, will be pushed hard. The direct conversion of 
heat and chemical energy into electric energy by means of thermionic, thermo- 
electric, and magnetohydrodynamic devices and fuel cells, being studied by many 
companies, will result in more experimental devices in the next year. A sharp 
increase in MHD research already has been announced by several major manu- 
facturers. The fuel cell, a device with potential to change the character of the 
entire electric utility industry, is being investigated by a score of companies for 
military, transportation, utility or residential use. 


New emphasis on air pollution hazards can be expected in the year ahead. The 
US Public Health Service may make recommendations based on its current 
research effort, and industry groups are studying the problem as well. Regardless 
of the amount of pollution actually contributed by steam stations, they can suffer 
from regulatory moves if severe temperature inversion or other smog-producing 
weather occurs. At best, the situation will remain sensitive, with utilities regarded 
suspiciously by local authorities. 


Nuclear Construction Quiet, May Pick Up 


The big Dresden and Yankee plants came on the line in 1960 with 316 Mw and 
not many more bugs than most fossil-fuel power plants have to iron out. Elk 
River, Indian Point, Piqua, Hallam, EBR-2 and Enrico Fermi, representing five 
different basic concepts, should add another 365 Mw of completed plants next 
year. But the total completions now in view for 1963 and later is only five 
plants, all but one of them rated at 50 Mw or less, and currently there is little 
activity for the designers. It may pick up, however, for a handful of major utilities 
that have participated in joint projects have been talking about erecting their 
own nuclear plants. 


Thus nuclear power seems to be following the classic pattern for new develop- 
ments: pioneering, watchful waiting, commercial production. We are now in the 
period of watchful waiting, as evidenced by only two 1960 announcements of new 
plants by utility systems: by Southern California Edison Co and Los Angeles-Pasa- 
dena municipalities. How long this period will continue and how it will affect the 
nuclear manufacturing industry are yet to be seen. Presently, the outlook has 
light and shadows. 


ELECTRICAL WORLD © December 26, 1960 59 





1960/1961 


Research and development continues progress with a kaleidoscope of experi- 
mental reactors, study programs, test facilities and basic research. The double- 
barreled program recently announced by seven New York utilities, conjoined 
for this effort as the ESADA group, is a welcome $17-million addition. Thirty- 
odd zero and low-power AEC reactors that fall into the R&D class continue to 
form a foundation for nuclear power. Recent approval of the pressure suppression 
system in lieu of a containment sphere for Humboldt Bay improves the outlook 
on initial investment, which remains far the largest component of nuclear energy 
cost. Steady advance—chipping away of the barriers rather than breakthroughs— 
should continue to make noticeable cost reductions. Even now, with the 
designers all looking for work, they stand ready to outbid each other and make 
a nuclear plant economically attractive, if not yet absolutely competitive. 


The designers are, of course, doing some business, but it is foreign contracts and 
federal projects that have been keeping them going. With the three-year or 
more lead time for design and construction, it looks like there will be a valley of 
few completions in 1963 and 1964, perhaps into 1965. This is likely to slow 


the development of a nuclear plant components industry, particularly for fuel 
refabrication. 


The only facilities now for fuel refabrication are AEC-owned. Two industrial 
concerns are looking into the prospects of entering the field, although Yankee 
Atomic Electric and Consolidated Edison have withdrawn support from one of 
them. That there are now 23 generating plants built or on the way would seem 
encouraging. But their wide variety of fuels, cladding and fuel-element con- 
figurations has militated against setting up a production-line refabrication facility. 


On the owner-operator side of the picture, with three commercial-size nuclear 
plants now on the line and others well along, knowledge of nuclear plants is increas- 
ing among utility men, many of whom have trained on projects going up on other 
companies’ systems. The relative ease with which Dresden and Yankee went 
into operation is highly encouraging. The utilities have demonstrated that nuclear 
plants are not unreasonably demanding on personnel selection and training. 
They can be operated as easily as fossil-fuel plants—probably more easily—and 
will run with stability clear down to zero output. 


An aspect of further encouragement—if of some current frustration—is the 
potential of outputs much higher than those designed for. Dresden, Vallecitos, 
and Shippingport have indicated reactor capabilities far above what their turbines 
can take. The builder expects another 80 Mw out of the SENN plant, being 
built now in Italy for 150 Mw. In step with this aspect is the increase of plant 
sizes. The French-Belgian SENA plant will produce 242 Mw and that for 
Southern California Edison Co, 360 Mw. Prospects are in view for still bigger 
units. 


Next year should also produce some governmental activities aside from the 
civilian power reactor program. The Supreme Court is expected to rule on the 
Enrico Fermi case. A potential giant plant looms in the form of the AEC’s New 
Production Reactor, now building at Hanford, Wash. Somewhat farther in the 
offing is TVA operation of the Oak Ridge 22-Mw Experimental Gas-Cooled 
Reactor, due to go critical in late 1962. The Power Authority of the State of 
New York, now limited to hydro development, has indicated it may seek to have 
its franchise broadened to include atomic power. 


The problem of allaying public apprehension of radiation continues. It calls for 
the joint effort of federal, state and local health services, medical associations, 
and an informed press as well as the nuclear manufacturing industry and the utility 
companies. 
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Research Is the Word for Transmission Today 


1960’s explosion in extra-high-voltage research and development is at once the hall- 
mark of transmission today and the forestadow of its expanding future in a 
period when the economics of energy transport is swinging from wheels to wires. 
The year 1961 will feel its first effects on actual construction. 


This year’s burgevning efforts and expenditures for R&D clearly reflect widening 
industry recognition that transmission is destined to play a vastly bigger role 
tomorrow than it does today. Not only will it be called upon to an extent hereto- 
fore unimagined to provide the sinews of the rapidly strengthening pools and 
interconnections; it must continue to conserve expensive rights-of-way now crowded 
with low-voltage circuits of limited capacity. 


During the past year no less than four major EHV research projects and test 
stations were placed in operation: at 460 kv on the system of Pennsylvania Electric 
Co; at 460 to 750 kv at Pittsfield, Mass., Project EHV; at 345 kv at the Cornell 
University EHV Cable Test Station, sponsored by AEIC and EEI; and on the 
460-kv project at Trafford, Pa. 


Last year saw the startup of the 460-kv Coldwater Project in Canada. In 1961 
a new 750-kv project will be started up at Applegrove, W. Va., on the American 
Electric Power System. All these projects, intent on reducing transmission costs, 
extend and expand early EHV investigations begun at the Tidd Project in the 
Fifties and others now nearing completion at Leadville, Colo. 


In 1961 the newer and more sophisticated EHV research facilities will settle 
down to the serious business of producing new and detailed data on corona 
and RI at various altitudes and under different climatic and contamination 
conditions. In each project, prototype lines of various configurations are measur- 
ing the performance of apparatus, single and suultiple conductor arrangements, 
tower types, insulator and hardware assemblies under lightning surges, vibration 
and icing conditions. 


Next year will also bring an extension and expansion of the revolution in structure 
design that is already making possible marked reductions in the weight and cost 
of both EHV and lower-voltage structures. The year will see completion of 
short experimental lines at Tennessee Valley Authority, Illinois Power Co and 
Bonneville Power Administration to try out structure design and construction 
practices on developmental EHV towers of wood and steel. On these lines, as 
well as at Penelec and Project EHV in Pittsfield, experimental structures will 
be employed that use prestressed concrete, laminated wood, tubular steel, extruded 
and tubular aluminum shapes as well as various high-strength low-alloy steels. 
The first functioning lines using some of these revolutionary materials will be 
built next year. 


Traditional tower configurations will begin to change silhouette ‘in 1961, as 
designers seek to capitalize on special properties of each new material and achieve 
cost savings. Among the new tower contours is a guyed aluminum tower with 
lattice columns arranged in vee to rest on a single footing. Other guyed designs 
use tubular steel or aluminum in portal or H structures, some point-supported 
on minimum footing to hold down foundation costs. 


New designs using aluminum and high-strength, low-alloy will be put to work 
on pioneer lines and substations where the corrosive environment eats into the 
life of galvanized coatings. Next year, too, helicopters will be used more widely 


ELECTRICAL WORLD e@ December 26, 1960 61 





to speed tower erection and conductor stringing and so make further inroads 
on cost. 


In 1961 two significant changes in the fifth edition of the National Electrical 
Safety Code, approved in 1960 as an American Standard, will be put to use 
on many new tower lines. These changes permit a reduction in conductor-to- 
ground clearance approaching 10% on 345 kv and cut permissible swing angles 
of suspension strings from 45 to 30 deg on grounded structures. Taken together, 
these code changes will reduce tower heights, shorten crossarms lengths and affect 
the number of towers per mile of line. These economies alone hold out reductions 
in the cost of towers, particularly in the EHV range. But, taken in combination 
with new tower configurations and materials, they promise startling savings in 
structure cost per mile and will broaden the economic scope of EHV lines in the 
years immediately ahead. 


1960/1961 


As the industry enters the new era of transmission, choice of voltage steps above 
345 kv remains unresolved as between 460 and 500 kv. Beyond these values, 
consideration, both here and abroad, is being given to 690 and 750 kv as a 
basis for international standardization. One big impediment in this, however, 
is the difference that prevails between nominal and maximum voltage in the 
US and elsewhere. In the US it is 5%; elsewhere 10%. Meanwhile during 1961 
research will move forward at 460 kv, and higher, without any clear decision as 
to which voltage is. best for the industry and for EHV. 


It remains a moot question today whether the growing knowledge of EHV 
technology and its role in power system interconnection is fostering use of 300 
to 500-Mw turbine-generator units, or visa versa. In either event, the industry 
appears to recognize the savings offered by pooling of generation and to be 
embarked on developing EHV interconnections to an extent that may yet see 
the transmission of large blocks of power across the breadth of the country 
by displacement. But first the new knowledge coming out of the new EHV research 
projects in 1961 must be hammered into a new pattern of high-voltage design 
and operating practice. 


Distribution Sets Gains, Finds New Problems 


Considerable confusion today clouds application of 1960’s changes in distribu- 
tion transformers. Actually there were two basic changes. The first was a sharp 
cut in coil losses which gave a few manufacturers’ otherwise conventional trans- 
formers more cyclic overload capability within accepted temperature limitations. 
The new coils also gave enough better voltage regulation to make the added 
capability useful in serving customers with voltage within acceptable limits. 


The second change came as a by-product of research on transformer insulation 
serene «s or re-evaluation of its heat dissipation. This spurred most manufacturers to 
Meee oer athe oe <a ° re ° ° . 

ystem for All Electric Homes endorse up to 20% additional loading. Without a compensating improvement in 
lei oS voltage regulation, however, this added capability could not be utilized in every 
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Thus the distribution engineer finds himself able to buy and apply either of two 
types of distribution transformers. He must now re-study his transformer- 
secondary combinations to pick the transformer type which offers the best overall 
economy for his system’s combination of load characteristics, growth, voltage 
limitations, and loss evaluation. Any new program: must permit continued use 


December 26, 1960 @ ELECTRICAL WORLD 





of existing transformers during their remaining useful life while it capitalizes 
on the inherent advantages of whichever new type it designates for future 
installations. 


The situation is further complicated by the fact that failure to standardize on 
the smallest acceptable number of transformer designs leads directly to higher 
manufacturing costs which could wipe out any potential advantages. Thus 
the final designation of transformer characteristics should be on an industry basis. 
But the spread in methods for evaluating characteristics, particularly in values 
placed on core and copper losses, will have to be cut drastically before industry 
agreement can be attained. The new year may see progress here. 


Service reliability remains as great a goal as ever for distribution engineers. 
Important advances have come with the sweeping adoption of lashed or spaced 
aerial cable for circuits exposed to trees. And one East Coast utility found 
last summer that aerial cable in its heavily-treed areas came through hurricane 
Donna’s blasts with a per-mile trouble rate under a fifth that of open-wire circuits 
in less exposed areas. A diligent attack on costs had, in their case, knocked 
down 4-kv and secondary aerial-cable construction to almost the open-wire 
level. The new construction has been adopted as standard and will be applied 
extensively next year and the years to follow. And the same engineers are 
today extending this attack to 13-kv designs. 


Such effort can be spurred only by adequate knowledge of the need and of the 
probable performance of all possible methods and components which are combined 
in a distribution system. Fortunately this East Coast utility had extensive data 
at its disposal. Other utilities, today, either have similar information or have 
set up procedures which will start to turn it out. Thus a growing number of 
distribution engineers will soon have the facts, some even in 1961, and, with 
numerous installations of aerial cable and other components under test today, 
the industry should be able to mount a powerful drive against service interruptions. 


In the underground field, too, distribution is poised for a sensational drive. Only 
a few scattered utilities were ready, three years ago, to offer underground distribu- 
tion in new residential developments upon payment of a tolerable differential 
cost and assistance in trenching in cable. Today, thousands of homes are receiving 
underground service on such terms and dozens of utilities are negotiating with 
contractors for new installations in 1961. 


Key to current proposals is usually the pad-mounted transformer, often in combina- 
tion with direct-buried cable. The combination, though relatively new, seems to 
be turning in acceptable performance. And distribution engineers today are 
seeking improvements to enhance this performance while cutting the cost 
differential over open-wire systems. In two experimental areas they are even 
using 480-v distribution to increase the reach of pad-mounted transformers, 
providing an autotransformer in each home to serve conventional 120-v lighting 
and small appliances. 


Distribution research, working for the most part with existing components, lacks 
the glamor so expected in research programs. Aluminum alloy, Fiberglas, and 
alloy steel components for distribution structures are being developed and tested 
at several locations. These are mainly directed towards more corrosion-resistant 
components, lower costs, and better-looking structures. New insulating materials 
are being considered for aerial cables and direct-burial cables. A low-frequency 
carrier system whose primary objective is air raid warning, may lead to a 
signalling system for control of switches, water heaters, and street lights as well 
as broadcast emergency warnings. Computer billing, now used by many com- 
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panies, will increase the urge for automatic meter reading so that serious research 
efforts may be made towards this goal in the coming year. 


Economic analysis has long been a tool for distribution engineers. But recent 
advances in the art call for a sweeping review of lore accumulated during 
several decades. Today, with new digital computers of the required “mental” 
capacity, this review can be whipped out without the tedious human iteration 
which produced the old data. Thus computers will become a powerful tool for 
designers of tomorrow’s distribution. ; 


Economic analyses will extend also to construction methods and mechanization, 
where expenditures on equipment may pay off in lower system costs. They will 
encompass crew organization, seeking the size and balance which makes for 
optimum productivity. And they will evaluate the incremental cost of longer- 
life components against the recurring cost of cyclic replacement. These, and 
many similar fronts, will be the scene of next year’s skirmishes for distribution 
engineers in their relentless campaign against rising costs. 


Kennedy—No Furious 100 Days 


oe 


| Editorial Comment 


Power Strategy: A Post-Election View 


The young US President who rides up Pennsylvania Avenue Jan. 20 waving a 
top hat will find much unfinished business awaiting him once he arrives at his 
oval office in the White House. Among the study papers, proposals, and com- 
munications from Congress awaiting consideration by Pres John F. Kennedy 
will be several dealing with various aspects of electric power. 


His rather deliberate movements in choosing a cabinet and initiating pre-term 
projects gives every indication that he has abandoned his campaign goal of a 
fast-starting and fast-moving administration. Few observers expect to see a 
“furious 100 days” such as marked the beginning of the Franklin D. Roosevelt 
Administration. During that period, electric power men will remember, the late 
President Roosevelt signed into law the bill authorizing the creation of the 
Tennessee Valley Authority and, in his relief bills, laid down the basis for the 
Rural Electrification Administration. 


It is reasonable to assume that President Kennedy will be forced te move more 
slowly. First, he comes into the Presidency with a bare plurality of popular votes. 
Second, his Democratic party gave up seats in the House and Senate in the 
November election—22 seats in the House, two in the Senate. And third, there 
is no domestic economic crisis such as faced Roosevelt in 1933. 


Within the first six months of the new Kennedy Administration, we may anticipate 
consideration of a number of electric power matters. Here are some of the more 
important: 

e The proposed treaty with Canada which would make available some 1.7 
million kw of additional prime power to projects in the Pacific Northwest 

eSome revamp of Federal Power Commission and Securities and Exchange 
Commission procedure which would enable those agencies to act with more 
dispatch and more effectiveness 

¢ The wide-ranging proposals of the Natural Resources Committee of the 
Democratic Advisory Council 

e The new inventory of potential power resources compiled by Sen Robert 
Kerr’s Senate Committee on Natural Resources. 


There will be a number of relatively less important questions facing the new 
administration: How hard should the Burns Creek project be pushed? What 
should be the official attitude toward the 2% bonds now available for purchase 
by rural electric cooperatives? Will the Eisenhower partnership power policy 
statement be withdrawn, or simply ignored? 

President Kennedy will be able temporarily to shift some of these matters to the 
shoulders of his new Interior Secretary, Stewart L. Udall, or to his Rural Electri- 


fication Administrator or Federal Power Commission’ chairman. But actions, 
as they evolve, remain the responsibility of the new President. 


December 26, 1960 @ ELECTRICAL WORLD 





It is possible that the US-Canadian treaty, setting forth the broad outline of joint 
Columbia River power development, will already be before the Senate for ratifica- 
tion when the new Administration takes over. Terms of the agreement were 
worked out during the summer and are believed to have widespread support in 


both countries. Prospects at the year end were that the treaty would win prompt 
Senate approval. 


In the area of regulatory commission procedure, Kennedy will carry working 
papers in his own brief case as he enters his oval office. His old friend, James M. 
Landis, furnished him with some very specific recommendations for streamlining 
regulatory procedure and Kennedy is likely to accept some of the recommenda- 
tions. His job will be to sell these recommendations to his appointees on the 
commissions and later seek legislative approval for putting the suggestions into 
effect. Congress created most of these agencies on a semi-autonomous basis 
and is not like to make changes without thorough consideration. 


The real test of Kennedy future power policies will come when he chooses to take 
an Administration sand on the recommendations carried in the report of the 
Natural Resources Committee of the Democratic Advisory Council. Supposedly 
this report served as his “position paper” on power matters during the campaign. 
But the young President is not likely to overlook the startling political fact that 
he lost nine of the 11 Western states where reclamation and power development 
were supposed to have greatest appeal. It would seem likely that Secretary Udall 
and the new President may want to study the report at greater length and perhaps 
make some rather drastic changes before they offer it as Administration policy. 


The Kerr report on natural resources will go first to the Interior Department and 
other power agencies for extended consideration before it arrives back on the 
new President’s desk. 


If Kennedy is to sustain his campaign image of a man capable of making decisions 
and capable of action, he will have to move on some of these power issues before 
the year is out. While some of his cabinet selections are admittedly strong 
personalities, this quality is not ascribed to his choice for the Interior Secretary. 
Udall still has to prove his strength. A number of Civil Service holdovers from Tru- 
man days will probably have a strong say in Interior Department matters during the 
formative period of the new Administration and whether present outsiders such as 
former Interior Secretary Oscar Chapman, former Assistant Interior Secretary 
Girard Davidson, and former Tennessee Valley Authority Chairman Gordon Clapp 
will dominate the power policy of the new Administration is a big question mark for 
the year ahead. It is perhaps pertinent to note that their proposed policies were 
never fully implemented when they held administrative positions in the previous 
Democratic Administration. 


Suppliers Enter ‘61 With Uncertainties 


For electrical manufacturers who supply the utility market, the year 1960 has 
been eventful and significant. Within the past year the manufacturing industry 
has seen its pricing policies subjected to broad antitrust attack from the US 
Justice Department; it has seen an era of fierce price competition recur among 
its members; and it has seen the small but continuing penetration of its traditional 
home markets by overseas suppliers. 


With these events, the manufacturers enter 1961 on a greater note of uncertainty 
than ever before. In the first place, some of the problems of the past year are 
not resolved. It is not known what the extent of damage actions by customers 
will be in the wake of the antitrust settlements. Nor is there any sign that the 
fierce price competition is letting up in some product lines. And finally, no 
panacea for the offshore competition problem is in sight. 


Of longer range importance for both manufacturers and utilities is an even more 
basic question, sparked in part by the events of the past year. That question is 
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1960/1961 


how the medium and small manufacturers will fare during and after the transi- 
tion to the new competitive era of the Sixties. This question is not unique to 


the electrical manufacturing industry, but events of the past year do make it 
especially apropos now. 


The series of 20 antitrust indictments against many electrical manufacturers had 
as its purpose the unleashing of a restrained competitive system. That the 
system has been unleashed there can be no doubt: the current soft prices in many 
product lines are proof that prices are responding in a classical fashion to 
productive overcapacity and to threat of foreign competition. 


But there are some medium and small manufacturers who say that only the larger 
suppliers are in a good economic position to ride out this storm while yet 
investing in research and development for new products and processes and up-to- 
date production facilities needed to remain competitive in the future. In addition, 
it is pointed out that overcapacity and low prices may be a chronic problem, 
since demand is growing only at a fixed rate. Yet the smaller companies need 
to grow faster to improve their economic position. This growth, if it is to be 
meaningful, can come only at the expense of the larger, more established firms. 


One question, therefore, for 1961 is—Does this added competitive element mean 


that the normal pace of consolidations and regroupings within the industry will be 
intensified? 


In the matter of foreign competition, the same question may be asked—In cases 
where there is no clear technological superiority, is the only long-term answer 
to foreign competition a regrouping into concentrated units, as is happening 
overseas? Although manufacturers intend to intensify their seeking of protec- 
tion in 1961, they have so far gained little if any government help. And with the 
present bipartisan Washington emphasis on freer and expanding world trade, 
there are few indications that government aid will be forthcoming, although the 
present gold imbalance is causing a new look at the question. Added to this is 
the fact that the larger manufacturers are placing more emphasis on their overseas 
sales and operations, which necessitates a liberal trade attitude at home. 


Thus the medium and small-sized manufacturers, with their fewer, or sometimes 
single product lines, stand to be hit harder by increasing foreign competition. 
And conversely, with their smaller organizational and economic resources, these 
companies are not in as good a position to capitalize from export sales and overseas 
investments. Will these small companies have to consolidate to soften the impact 
of foreign competition and at the same time be in a better economic position to 
take advantage of the world markets of the Sixties? 


In the US electrical market, there is another factor which may or may not become 
a trend. That is the matter of “turnkey” contracts for generating stations by 
equipment manufacturers. Right now there are only three manufacturers in a 
position to bid on this type contract. If “turnkeys” by manufacturers become a 
trend, what will be the long-term future for smaller suppliers who build equip- 
ment for generating stations? Will the answer be to form consortia (perhaps in 
company with foreign turbine manufacturers) for the purpose of group bidding, and 
will mergers and consolidations necessarily result? 


Thus the answers to the problems of the competitive Sixties are not clear-cut nor 
predetermined one way or the other. The answers will come in good part from 
what suppliers do in 1961. But purchasers, through the act of accepting or 
rejecting bids, will play a role almost equal in importance. 
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Thermal Timer 
Protects Graphic Instruments 


P. R. DUNN, General Serviceman, 

E. A. CLAY, Engineering Aide, 
Meter Section, Kingsport Utilities, 
Inc, Kingsport, Tenn.—AEP System 


A simple, economical time-de- 
lay unit protects costly graphic 
instruments at Kingsport Utilities, 
Inc, against high inrush currents 
during motor starting tests. 

Often it is necessary to conduct 
a graphic ammeter or wattmeter 
analysis of an electric motor op- 
eration. Motor starting operation 


creates a problem for these 
meters. 

Motor starting currents cause 
the meter to slash, and unless a 
high current-transformer ratio is 
used, the inking pen goes off 
scale, bending or breaking the 
pen and destroying the accuracy 
of the instrument. A high CT 
ratio to protect against this dam- 
age would result in a normal full- 
load indication for the ammeter 
well down on the chart, in the 
extremely nonglinear region. 


The small input transformer of the thermal time-delay device is optional. It 
can be installed in the instrument or used as an auxiliary unit 


68 


Minor variations would be diffi- 
cult to read on both the ammeter 
and wattmeter, thereby defeating 
the main reason for running the 
charted test in the first place. 

To use the smaller CT ratio 
and still protect the meter, a 
thermal time-delay device was 
built. This device keeps the cur- 
rent transformer secondaries 
shorted out during a pre-selected 
starting interval (0, 2, 5, or 10 
sec), and thus protects against 
high inrush current during motor 
starting. After the starting cur- 
rent subsides, the shorting con- 
tacts open to permit the desired 
load current to flow through the 
current elements in the graphic 
meters and thus produce a useful 
chart. 

There is nothing critical about 
the circuitry. The essential parts 
are the thermal time-delay re- 
lays. These can be purchased 
from any number of suppliers at 
a cost of $2 to $3 each, and with 
a number of heater voltage rat- 
ings. Such relays are available 
with normally-open or normally- 
closed contacts, and with time 
intervals from one second to three 
minutes. 

Naturally, the 3-pole relay for 
shorting the current transformers 
should have sufficient extra 
capacity to open these circuits 
many times. The relay relected 
for the described application has 
an 8-amp rating. 
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Westwinds Blowing Through Southwire 


Every inquisitive boy has had his curiosity 
aroused by the hum of wind through wire. To- 
day throughout the nation—west, north, east 
and south—when a boy places his ear to a 
utility pole, chances are he’ll hear wind blow- 
ing through Southwire. Mile after mile of South- 
wire spans the nation—in high voltage elec- 
trical transmission lines, primary and secondary 


ACSR and All Aluminum Cable 


Galvanized Steel Guy Strand 
and Static Wire 


Bare and Weatherproof Copper and 
Aluminum Line Wire 


Neoprene, Polyethylene, and 
VWP (Vinyl) Weatherproof 
Copper, Aluminum and Triplex 


electrical distribution systems and telephone 
systems. Southwire began as a regional manu- 
facturer just ten years ago. Today we have 
customers in 44 states and many foreign coun- 
tries. Thanks to you and our other customers, 
Southwire has enjoyed a steady growth. We 
will strive to continue to merit your confidence 
in the years ahead. 


U.R.C. (DBWP, TBWP) Copper 
Copperweld® Conductors 


Aluminum Alloy Wire 
Cable Accessories 
Telephone Cable 
Machine Tool Wire 


Copper and Aluminum 
Building Wire 


@ ALSO FABRICATORS OF COPPER AND ALUMINUM Carrollton, Georgia — TErrace 2-6311 


FOR WIRE AND CABLE MANUFACTURERS 
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Engineering Reference Sheet 


Evaluate Primary Feeder Losses Quickly 


R. W. RYDER,* Stillorgan, County Dublin, Ireland 


As loads on primary distribution circuits increase, 
line losses reduce profits at a far greater rate than is 
often realized by either engineers or management. 
These losses can be divided into three main types. 

{1) Peak kw demand of line resistance losses. As 
this increases, generating plant investment is required. 

(2) Yearly energy losses due to line resistance. 
Additional kwhr must be generated to supply this loss. 

(3) Loss of revenue due to voltage drop. Some ap- 
pliances use less kwhr when the supply is below rated 
voltage. 

Consumers Power Co investigated this problem in 
order to assess the cost of these losses. A simple for- 
mula, which can be universally applied, was derived. 
Field tests were carried out at a new substation which 
was being provided for increased load. By locating 
recording meters at several points prior to and after 
installation of the substation, data was obtained to con- 
firm the results of the theoretical approach. 

As the peak kva on distribution lines is usually avail- 
able by measurement or calculation, a figure for peak 
demand due to line losses can be obtained readily. 
For a 3-phase grounded primary line, peak loss is: 


3P?R 
1,000 


91 22 ae rD 
v 3E 1,000 
kva? rD 
E: * 7,000 
where kva = peak kva on line 
. = line-to-line kv 


resistance of wire in ohms per mile or per 1,000 ft 
and D - = length of line in miles or thousands of feet 


Peak Loss = 


(1) 


Cost of this loss may be calculated by applying 
representative figures for the cost of new generating 


*The author was formerly with Consumers Power Co, Jackson, 
Mich 
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plant ($170 per kw) and yearly charges (15%). With 
these figures, the cost of peak kw demand due to line 
resistance losses is then: 

kva? rD 


Cc, = x 


- S ) 5 
E 1000 % 170 x 0.15 


= 0.0255 x - 


x rD (2) 
The amount of energy absorbed by line resistance 
losses in any period may be calculated: 
energy losses = loss factor X peak loss X No. of hours (8) 


(Average kva)? 


where loss factor = —_ kva)? 


A well-known empirical formula linking loss factor and 
load factor (average kva/peak kva) is: 

loss factor — 0.7(load factor)? + 0.3(load factor) 

This expression was derived from field tests carried 
out in 1928'. A large number of test readings were 
obtained in Consumers Power Co service area in 1958 
which confirm that, under present load conditions, this 
formula should now read: 

loss factor — 0.9(load factor)? + 0.1(load factor) 

If load factor is assumed to be 0.5, then loss factor 
is 0.275. Combining formulae (1) and (3) above and 
charging energy lost at $0.003 per kwhr, the cost of 
yearly losses due io line resistance on a 3-phase 
grounded line is: 
kva? rD 


xs 8760 « 0.003 
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Some loads are not affected by voltage drop. An 
induction motor will take a +10% variation in voltage 
without changing kwhr usage”. Resistance loads con- 
trolled by thermostats will generally use a constant 
kwhr for reasonable voltage variations. However, un- 
controlled resistance loads will use less kwhr with 
reduced voltage. It is estimated that over the range of 


= 0.0072 x rD (4) 


Table Il 


Total Loss Constant Per 1,000 Ft 


Cu |ACSR| Misc. | I-# Wye | I-# Delta | 3-¢ 

0.0015 
0.0030 _ 
_ 0.0046 
0.0058 





0.006! 


| 0.0087 | 
00137 





0.0096 
t [ ooi72 | 0.0120 | 
[2 |4acw | oo2i4 | 00150 | ooo 
[4 [6 acw | 0.0338 | 00278 | 00115 
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voltage drops normally experienced, the reduction per 
1,000 kwhr recorded is 16.5 times the volts drop and 
that residential customers use about 300 kwhr yearly 
which is affected in this way. Fig 1 shows the extent 
of revenue loss for varying voltage drops and for a 
varying number of customers. 

Assuming diversified demand per customer is 1.0 
kva and net potential revenue per kwhr is $0.0025, th 
revenue loss for 3-phase grounded lines is: 


16.5 X kva X kD X 120 Nx 20 
1,000 x E/ Vv 3. ** * 7000 


C; = x 0.0025 


2 
= 0,00258 - x kD 
R cos 6+ X sin 6 


where k = voltage drop factor = - _ 


Combining the three cost formulae for primary 
line losses the total cost (in dollars) for 3-phase 
grounded lines is: 
total line loss = peak demand loss +- energy loss 

+ revenue loss 

+ C; + C; 
kva* p-+0,0072 §Y%* xp +0,00258 “Y™* xip 
Er E? E 
(0.0327r + 0.00258kE) = x D 
. kya? x D 


E x L (6) 


where L = line loss constant per mile or per 1,000 ft 

Line loss constants for single-phase and delta-con- 
nected lines have also been derived and values have 
been obtained for various common wire sizes and op- 
erating voltages. These are shown in Tables 1 and 2. 

If primary line voltage drop calculations are already 
being made in which line loads are estimated by sec- 
tions, the above technique can be applied as required 
with a minimum of manual compilation. Where ex- 
tensive studies are undertaken, this method can be used 
in conjunction with voltage drop calculations on a 
computer. 

Some basic information which the formula shows is: 

(1) Losses increase as the square of the load. A 
yearly increase of 10% in load is therefore accom- 
panied by a 21% increase in losses. 

(2) Losses vary inversely as the square of the 
primary line voltage. 

(3) The effect of varying power factor on the cost of 
yearly losses is shown in Fig 2. 

(4) Fig 3 shows the cost of yearly losses in dollars 
for various wire sizes on 3-phase, 8,320-v lines. Curves 
for other common voltages can be calculated in the 
same way. 


References: 


(1) “Load Factor-Equivalent Hour Values Compared,” 
F. H. Buller and C. A. Woodrow, EW, July 14, 1928, 
p 59. 

(2) AIEE Pamphlet No. 952, Electric Power Distribu- 
tion for Industrial Plants, 109 pp. 
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Loss of Revenue Due to Voltage Drop 


lO I2 4 16 
Voltage Drop 


FIG 1—REVENUE LOSS in dollars per year due to voltage 
drop is shown. Some loads are not affected by changes 


Ig 20 


Variation in Line Losses With Power Factor 
80% 


Lagging PF. Leading PF 


FIG 2—VARYING POWER FACTOR causes a change in line 
losses. Reduction, either leading or lagging, is detrimental 


3- Phase 8320-V Lines 


2 8 8 
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Yearly Loss-Dollars Per Mile 


800 £200 1600 2000 2400 
Peak Load-Kva 


FIG 3—COST OF YEARLY LOSSES varies with wire size. 
Smaller sizes can cause rapid increase in year’s loss values 
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News of Manufacturers 


Transformer Has New-Type Tap Changer 


The 200-Mva, forced air cooled 
power transformer (left) recently 
was shipped by Westinghouse Elec- 
tric Corp to New York State Elec- 
tric & Gas Co. Installed at the Gar- 
denville, N. Y., station, the unit will 
step down voltage from 230 to 120 
kv. Westinghouse says it believes it 
is the largest such unit in the US 
with resistance-switched, high-volt- 
age load tap changer. 

The tap changer, Type URH, 
serves two purposes: its in-phase, 
resistance-type transfer switch in- 
creases contact life and also reduces 
weight of the transformer 10% and 


shipping length 25%, compared 
with the weight and length of con- 
ventional transformers using tap 
changers with series transformers 
and preventive autotransformers. 

Elimination of the series and pre- 
ventive autotransformer in the unit 
also results in decrease in losses of 
the over-all unit, says Westinghouse. 
Size of the unit is thus further cut 
down, because fewer radiators are 
required for cooling. 

The selector switch is attached to 
the lower end of the large porcelain 
bushing; the transfer switch on top. 
Connections are inside bushing. 


404, 250-Kva Unit at Crawford 


This 3-phase transformer with an equivalent two-_ 
winding capacity of 404,250 kva (right) is shown being 
shipped from Allis-Chalmers Manufacturing Co’s West 
Allis Works for installation in Commonwealth Edison 
Co’s Crawford Station, Unit No. 8. 

Low-voltage winding is 385 Mva at 12 kv; two high- 
voltage windings, each 211,750 kva, will feed two 
138-kv systems. Each high-voltage winding has + 10% 
load-tap-changing equipment. The unit will be forced 
oil cooled with oil-to-air heat exchangers. 

Despite its size of 36x18x19 ft, the transformer was 
shipped upright, complete except for bushings, Electro- 
Cooler units, and insulating oil. A 250-ton railroad 
car was used. Unit is 073,000 lb, installed. This is 
another step in Crawford’s modernization. 


Britain's 580-Mw Nuclear Plant to Feature Compact Design 


Contracts for the $155-million, 
580-Mw nuclear power plant which 
will be built at Sizewell, Suffolk, for 
Britain’s Central Electricity Gener- 
ating Board recently were awarded 
to English Electric Co, Ltd, Bab- 
cock & Wilcox Co, and Taylor 
Woodrow Atomic Power Group. 
Compactness is the keynote of the 
station’s design, which marks a de- 
parture from previous British nu- 
clear power stations: both reactors 
are housed in a composite building 
(see largest building, left). 

Two 325-Mw turbogenerators will 

(Continued on’ page 74) 
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Which Pioneer service 
do; you need to 
complement your own staff? 


DESIGN AND CONSULTING ENGINEERING SERVICES 


Pioneer specializes in designing power plants and offers design service for fossil 
fuel, hydro and atomic plants. It will also assist in forecasting load growth, in 
site selection, in purchasing and expediting of equipment and construction 
management. Pioneer’s other services include substation, transmission and 
distribution studies and design. 


SERVICES IN REGULATORY MATTERS 


Pioneer offers its services in all phases of Federal, State and local utility regulae 
tion, including natural gas and electric rate matters, certificate proceedings, 
licensed project accounting requirements, depreciation studies for rate case 
and income tax purposes, cost allocations and special studies, 


CORPORATE SERVICES 


Pioneer offers its services as business and management consultants; stock transfer 
and dividend disbursing agents; financial, accounting “and tax consultants, 


Write for Booklet ‘‘pIoNEERING NEW HORIZONS IN POWER” 


Serving Electric Utilities and 
Industrial Power Users Since 1902 


Pioneer Service & Engineering Co: 


231 SOUTH LA SALLE STREET '* CHICAGO 4, ILLINOIS 





be used at Sizewell, compared to six 
main and three smaller generators 
to be installed at Hinkley Point 
atomic power station. The latter 
plant was designed three or four 
years ago, and is now being built 
by the power group. 

Sizewell will add 80 Mw more 
than Hinkley Point to the national 
supergrid and will be the seventh 
nuclear power station to be ordered, 
bringing England’s total nuclear 
power to 3,000 Mw. A target of 
5,000 Mw has been set for 1968. 

Whereas Hinkley Point will gen- 
erate at a cost of about 8.4 mills per 
kwhr, later designs are being offered 
to the UK making possible a reduc- 
tion of 6.6 mills at 75% utilization 
factor. 

Space between the reactors will 
be used for common supervisory 
control, service, and plant rooms. 
A concrete shield floor above the re- 
actors will extend from one to the 
other and a maintenance shop will 
transfer reactor fueling and servic- 
ing machinery as needed. Boilers 
will be shielded to eliminate reactor 
safety fence. 

Eight boilers are to be used at 
Sizewell, compared with the twelve 
to be used for the 500-Mw Hinkley 
Point. Each is only slightly larger 
than its Hinkley Point counterpart, 
but will produce over 50% more 
steam at higher temperatures and 
pressures. Drum pressure is 720 Ib 
psi abs; superheater outlet tempera- 
ture is 736F. 


MANUFACTURERS BRIEFS 


Cornell-Dubilier Electronics, di- 
vision of Federal Pacific Electric 
Co, has transferred its corporate 
headquarters to Newark, N. J., from 
South Plainfield, N. J., but manu- 
facture of power factor capacitors 
and energy storage capacitors will 
be continued at the latter location. 
The move is expected to bring about 
a closer working arrangement be- 
tween C-D E and Federal Pacific. 

The first vehicle powered by selif- 
contained fuel cells—a _ research 
tractor—recently was presented to 
the Smithsonian Institution by Allis- 
Chalmers Mfg Co. Electricity to 
drive the vehicle is derived from 
the tractor’s fuel by 1,008 fuel cells. 


(More News of Manufacturers,, p 88) 
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News kv 


G&W Oil-Fuse Cutouts 
are full-rated for l10 kv BIL duty! 


Ga&W Type FC72, 15 kv Oil-Fuse Cutouts have 
full 110 kv BIL and high interrupting ability for 
today’s distribution circuits. Impulse withstand 


second wave and 60-cycle one-minute withstand 
is 50 kv. 


The Type FC72 Cutout can interrupt 7000 am- 
peres asymmetrical (4200 amperes symmetrical) 
on single-phase operation at 13.8 kv, or 100,000 
kva, symmetrical, on three-phase applications. 
Continuous-current rating is 200 amperes. It can 
break load currents up to 300 amperes where 
power factors are 50% or higher and can break 
magnetizing and load currents of 100 amperes at 
power factors of 20% or less. Metal-to-metal 
flanged surfaces with retained gaskets and a 
heavy wall dome area make this device applic- 
able for use in hazardous locations. 


The new GeW 15 kv Cutout is safe, simple to in- 


stall, easy to operate, and requires little main- 
tenance. In-line’ construction with operating 
shaft running horizontally through the cutout 
dome makes possible coupling:of gang-operated 
cutout shafts in a straight line.\Operating handle 
rotates beyond dead center to lock both “On” 
and “Off” positions. The interrupter unit with 
fuses and replaceable switch contacts is raised 
into the dome above the oil when the cutout is 
switched to the “Off” position. They are access- 
ible when dome is swung back on its hinge. Dome 
cannot be opened while switch is in the “On” 
position. 


Repeated tests of the G2W Type FC72 Oil-Fuse 
Cutout show it will operate five times at full in- 
terrupting rating before inspection or replace- 
ment of oil is needed. 


Contact your G&W representative for complete 
information, or send for Catalog CC. 
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GaW ELECTRIC SPECIALTY COMPANY 


G 3500 WEST 127th STREET 


a BLUE ISLAND, ILLINOIS 


C4 CANADIAN MFR. ¢ POWERLITE DEVICES LTD. ¢ TORONTO, MONTREAL & VANCOUVER 


cw2 superior quality standards—inspired specialized design 
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New Equipment 


Oil Level Gauge ... 


. » » features long-life ceramic magnet to withstand 
demagnetizing surges of over 100,000 amp. For use 
on the Lapp POC and POC-A line of 15 to 196-kv 
standard bushings, the new guage contains two ‘cermet’ 
permanent magnets—one geared to the float in the oil 
reservoir, the other on the dial indicator outside of the 
reservoir housing—which activate the guage through 
the reservoir wall to indicate the bushing’s oil level. 
The high coercive force of the new cermet material 
makes it well suited for retaining high magnetic strength 
despite stresses of heavy current, short circuit surges. 

Lapp Insulator Co, Inc, Insulator Div, Gilbert St, 
Le Roy, N. Y. 


Digital Computer . . . 


. . - features thin magnetic film memory which permits 
internal referencing rates at speeds measured in bil- 
lionths of a second. The Univac 1107 system is de- 
signed to solve both complex problems off-line and 
real-time problems on-line. The solid-state system has 
16 arithmetic registers, 15 index registers with auto- 
matic incrementation, and partial word transfer capa- 
bilities. In addition to the film memory, the system 
employs a ferrite-core memory of from 16,384 to 
65,536 words. 

Remington Rand Univac, 315 Park Ave South, New 
York, N. Y. 


Hot Stick... 


. . » has high mechanical force 
lever for compressing sleeves and 
connectors, or for cutting con- 
ductors. The same basic stick 
will accommodate a wide variety 
of mechanical compressor jaws 
(K-O-51, K-O-52, N-51 or N-52 
and B-MD-5). Full tension com- 
pression ‘sleeves up to 2/0 ACSR, 
and strand aluminum sleeves up 
to 3/0 may be installed with this 
live line tool. It will also take 
Porter No. 1 bolt cutter jaws. 


The stick is available with maxi- 
mum hardness center-cut Porter 
bolt cutter jaws for cutting hard 
and soft conductors. Maximum 
cut rate is 4/0 ACSR. The lever 
action is adjustable to compen- 
sate for wear or to adapt to var- 
ious jaw assemblies. Stick is 
available in tenkote hardwood, 
and medallion or Glastrux Fiber- 
glas. 

Bodendieck Tool Co, Rt 48 
North, Taylorville, Ind. 


(More New Equipment on page 80) 
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7500-kva, water-cooled (Class OW), Pennsylvania Furnace Trans- 
former with motor-operated tap changer, located in vault, supplies 
No. 3 arc furnace at Lemont Manufacturing Corporation. Pour is 
being made from the Lectromeit size “NOT”’ furnace, to fill the 
billet-size ingot molds. 


Steelmaker picks Pennsylvania 
electric arc furnace transformer 


Lemont Manufacturing Corporation, the principal in- 
dustry of Lemont, Illinois, recently increased by 50% 
its capacity to produce casbon steel for rolled structural 
shapes. The latest. addition to this modern plant is a 
third 12-foot diameter Lectromelt Arc Furnace, sup- 
plied with power by a third 7500-kva Pennsylvania 
Furnace Transformer. Each of these furnace and trans- 
former installations is capable of producing pours of 
20 net tons at a rate of 714 to 8 tons per hour—a ton 
every 714 minutes. 

In supplying power to melt this steel, the transformers 
do their job in a very unspectacular way. Externally, 
there is no hint of the internal ‘“‘beating” they take. 
They must withstand high overloads and the repeated 


PENNSYLVANIA FURNACE TRANSFORMERS “\yj 


stresses caused by short circuits at the furnace elec- 
trodes. Yet, Lemont expects and gets dependable, 
trouble-free, day-in and day-out service from each of 
its three Pennsylvania Furnace Transformers. 
Especially rugged in construction, Pennsylvania Fur- 
nace Transformers also have the inherent strength 
provided by a special winding design proven by 25 years 
of applicatiori. The design has been successfully applied 
to ratings as high as 40,000 kva and 82,000 amperes. 
To take advantage of Pennsylvania’s design experi- 
ence and to obtain information on furnace transformer 
construction, contact Power Transformer Sales Dept., 
Pennsylvania Transformer Division, McGraw- [#7 
Edison Company, Canonsburg, Pennsylvania. 








Yes...you can cut line & station construction costs & still get the best! 


Design engineers throughout the country are adopting the new 
USCO GCH-3 as standard. They report that the GCH-3 not 
only meets the strictest engineering requirements, but that it 
wins the praise of budget-conscious management. More and 
more utility companies are getting GCH-3 economy and quality*. 
Check advantages listed below and see how you can do the same! 


e Cost savings up 14% e Functions perfectly in any 

e Extremely simple to install mounting position 

© Very easy to operate e Base mounting holes drilled 

e Exceeds NEMA Specifications to your specifications 

° All fastenings thru-bolted, e Terminals furnished to your 
insuring adjustment specifications 

® High pressure contacts, e Your choice of make and 
even in the line-swings type of insulators 

Include the GCH-3 in your next switch study 

... send your inquiry to USCO today! 


*Names furnished on request 





Selector Switch... 


. .. is solenoid driven. The stand- 
ard PACSOL ‘D’ size rotary 
solenoid steps 360 deg in 30 deg 
increments and is single pulse 
operated—for continuous and 
intermittent duty. A_ positive 
roller detent mechanism, with 
an anti-overshoot feature, is 
standard on all units. Drive is 
jam-proof with ratchets riveted 
to their shafts to eliminate twist- 
ing and cocking. The drive 
package, plus its closely coupled 
detent mechanism, measures 
-% in. in length and after wir- 
ing may be fitted in a 1-'% in. 
dia tube. Each wafer switch 
stacked on the output shaft adds 
only 11/64-in. to the units total 
length. The PACSOL ‘D’ rotary 
solenoid will pull up to ten wafers 
at 60-w input or less. 

Licon Div, Illinois Tool Works, 
6606 W Dakin St, Chicago, 
Til. 


Phase Sequencer ... 


... for 120, 240, and 480-v, 60 
and 40-cycle, 3-phase power sys- 
tems. Portable pocket-size in- 
dicator, 2%ex1%x¢4 in., provides 
phase sequence identifications for 
installation of 3-phase electrical 
equipment. 

Associated Research, Inc, 3758 
W Belmont, Chicago, Tl. 
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Lantern... 


. » » With bright white spot pre- 
focused and red flash has handle 
that makes it easy to carry, hang 
on a wall or place on the ground. 
Mounted on flat surface of 
handle, lantern can be positioned 
at any vertical angle through 330 
deg. Its reflector is protected 
with an unbreakable Bezel-type 
lens. Dome stores two spare 
bulbs. 

Union Carbide Consumer Prod- 
ucts Co, Div of Union Carbide 
Corp, 270 Park Ave, New York bind 
17, N. Y. 
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From brawny, liquid-filled transformers 
outside of the Math and Physics Building, 
Field House, and Fine Arts Building, to 
whisper-quiet dry type units in the class- 
rooms, laboratories, and dramatics hall, 
the University of Wichita uses Marcus 
transformers for dependable, trouble-free 
performance. 

All Marcus transformers, both dry and 
liquid-filled score ‘‘excellent”’ in factory 
tests. Loss tests, hi-pot tests,impulse tests, 
and sound-level tests are passed with 
flying colors. For full power and guaran- 
teed satisfaction, specify Marcus for your 


next transformer installation. 
Sek 
: a 2 a 
} a. 
rnd 
on ie . Sad “ a zy 
. . - for outdoor oil circuit break- 7 ~ > ] ee 
ers can be cut with a hacksaw A $ Pa yl ry 
and is non-combustible. The AA ea ERS 
panel, for use with A-C Type OZ ——— y $ c 

and Type FZO outdoor OCB’s Representatives in Principal Cities 

also has new wiring ducts at its 


Relay Panel... y <NN | 





1500 KVA OIL FILLED TRANSFORMER 


rear to eliminate lacing in the | 
field. With new wiring duct, it 
is only necessary to lay wires in MA 2 CUS TRANSFORM ER CO., Inc. 


place and snap on cover. 


\iChaines tty Co, Mil RAHWAY, NEW JERSEY 
waukee 1, Wis. A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
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how does 
1970 look... 
from here? 


(and how about 19807) 


The most look-ahead industry in’ the na- 
tion is undoubtedly the electric utilities. 
Glance back over the past 10 years and 
the reason is obvious. And with even 
greater electric needs forecast for the 
next 10 and 20 years, it’s not surprising 
that any remaining short-term thinking 
about the way to buy coal is giving way 
rapidly to the same long look ahead. 


There is increasing awareness that be- 
hind an attractive invoice price can be 
the hidden incremental costs of excessive 
coal handling, ash handling, equipment 
outages, freight charges on inerts, oper- 
ating inefficiencies of many kinds. 


There is increasing interest in quality 
coal that delivers steam at the lowest net 
cost. There is increasing interest in ade- 
quate reserves, in uniformity of supply, 
in suppliers in a position to deliver the 
right kind of coal on a reassuring long- 
term contract basis. 


An increasing number of utilities are 
looking to Island Creek as a supplier of 
such coal... and such reassurance. We’d 
welcome a chance to discuss this matter 
more specifically with you. Write, wire 
or phone. 


You can depend on Island Creek 
- » » @ Career company dedicated to coal 


ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia » Chicago + Cincinnati + Cleveland + Detroit « Greensboro + New York « Pittsburgh 
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Soaring Sixties? 


The “soaring Sixties” didn’t get into orbit as the long range forecasts assured us 
they would. But then again, they didn’t exactly explode on the pad. Some indi- 
cators will tell you that 1960 was a pretty good year. Gross National Product, 
the most comprehensive of the economic weathervanes, reached a record high 
rate of $505 billion per year in the second quarter. Automobiles were strong from 
start to finish with 6.75 million domestic units produced. This was the industry’s 
best performance since 1955 when the figure was 7.9 million. Capital spending 
was high too, in fact, the second best year on record. 


Then why all the pessimism in business circles? The first reason is psychological. 
When you look back to the forecasts for 1960, you find that the year fell a good 
deal short of expectations. This, of course, was discouraging, and discouragement 
is contagious among business men. But the second reason for pessimism is more 
important. The economy has been showing a trend since early this year—a down- 
ward trend. 


Some indicators were weak from the start. Construction, which had proceeded at an 
annual rate of $41.3 billion in the second quarter of 1959, had slipped to $40.8 
billion by the end of the first quarter of this year, and was down a bit further in 
the second quarter. The heart of this construction sag was to be found in non-farm 
residential building which dropped $2.4 billion by the second quarter of ’60 from 
the corresponding period of a year before. 


Corporate profits were gloomy too. Typical statements pointed to record sales but 
low earnings. First National City Bank of New York reported that in the third 
quarter, manufacturers earnings were off 4% from last year (adjusted for steel 
strike). The Federal Reserve index of industrial production (1957—100) started 
the year at 111, and slid continuously, dropping close to 106 early in the fourth 
quarter. After analyzing the picture, the stock market skidded from January’s 685 
Dow-Jones average to a late October level of 569. 
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Other indicators started strong, but broke abruptly in mid-1960. Steel boomed 
as stocks were rebuilt during the early part of the year following the steel strike 
of 1959. Then the operating rate began to drop, settling to just a shade above 
50% in the third quarter, and going below 50% early in the fourth. The McGraw- 
Hill index of new machinery orders (1950—100) fell four points from a high second 
quarter, and dropped eight more points to a fourth quarter level of 168. And 
Gross National Product fell from its record high of $505 billion to $503 billion 
in the third period. 


Economists, looking for a reason to explain the skid, found some ready whipping 

boys. But the chief culprit had to be the giant inventory draw-down which started 

early in the year. 
eee + eT 
In January, in the wake of the steel strike, industry was accumulating inventories at 
$11.4 billion per year. In the second quarter, the rate plunged to $5.3 billion, and 
in the third quarter, it was at $0.6 billion. The effect of this inventory depletion is 
obvious. Manufacturers have been meeting part of their rising end demand 
out of their inventories rather than through new production. So, produc- 
tion has been cut back to lower levels (79% of capacity in September as 
against 85% at the end of 1959) and is continuing at these lower levels awaiting 
reports that warehouses are empty. But the inventory draw-down can’t continue 
indefinitely. When inventories reach a replacement status, production will have 
to rise to meet end demand. The question that economists ask as they look 
toward the future, is just what will that end demand be? 


Some of the weathervanes are pointing up. 1961 automobiles are selling at the 
best rate since the 1955 car boom. While this picture may well change with time. 
the early reports are highly encouraging. Personal income rose throughout most 
of the year, hitting $409.6 billion per year in the fourth quarter, up from October 
°59’s $384 billion. This means that consumers have the buying power to trigger 
an upturn. And if there’s any consumer reluctance to buy, it’s rather slight. True, 
demand has been weak in some areas, particularly durable goods. And installment 
debt has been declining (the $300 million a month figure in the first half was down 
to $130 million in Octeber). But demand for total goods and services has risen. 
End demand was at $490 billion in the first quarter, and rose to $500 billion in 
the second. This figure jumped again, bucking the trend of a generally dreary 
third quarter and reached an annual rate of $503 billion. When these figures are 
compared with the general slump of the third quarter, their performance is amaz- 
ing, and reflects great underlying strength in the economy. 


Bolstering this strength is the strong probability of increased government spending. 
This spending will probably be moderate. The incoming administration will be 
hampered in any pump priming activities by the spectre of inflation, and the 
consequences of inflation on the nation’s balance of payments situation. But 
statements bv Senator Kennedy, as well as the tone of the Democratic platform. 
seem to indicate that the new government will support some increase in defense 
and space spending, and increased welfare and area relief programs. These may 
total to a $3-billion increase in Federal spending. 


Money supply, which takes most of the blame for the poor showing in residential 
housing, should be expanding. The Federa! Reserve has made an additional $1.3 
billion of reserves available to the banking system through adjustments in vault 
cash and reserve requirements. And there are no indications that the Fed is 
planning to pull in the reins again in the near future. Money costs may ease a 
bit as well. While a slashing drop in interest rates seems out of the question 
in view of the flow of gold abroad, steps will probably be taken to alter the struc- 
ture of interest rates. Action by the Federal Reserve during the past few months 
indicates a departure from the “bills only” theory that has prevailed during recent 
years. And the President-elect has said repeatedly that he feels long term rates 
can come down somewhat without chasing investments overseas. 
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Along with a larger money supply, and slightly lower interest rates, consumers are 
indicating a greater desire to buy. Consumer plans for buying new homes, accord- 
ing to a National Industrial Conference Board survey, are up 11% over 1959. 


But even this demand does not measure up to the expectations of earlier this year. 
As a result, industry is adjusting to what now seems to be a more realistic demand 
picture. And in the process of this adjustment, manufacturers have suffered a 5% 
drop in incoming orders since the spring. McGraw-Hill’s survey of preliminary 
plans for capital spending showed that manufacturing companies will spend 3% 
less for new plant and equipment than they did in 1960. What’s more, revisions 
to these estimates have generally been downward. It now seems quite possible 
that the cut in capital spending may be nearer to 6%. This not only indicates that 
manufacturing will not expand enough to employ the growing work force, but also 
omens a rocky first half for the capital goods industry. 


In 1961, look for new plant and equipment orders to hit bottom during a slack 
first quarter. This will cause a cutback in production and send the Federal 
Reserve index down toward the 100 level. Rockbottom for manufacturers. should 
come early in the second quarter of 1961. This cut in production will be felt 
heavily by the labor force. Unemployment will pass the 5 million mark in the 
second quarter. But this drop in manufacturing will not be reflected proportion- 
ately across the entire economy. 


Other segments of the economy will be growing stronger. Non-residential con- 
struction has been rising and will continue to do so. Government contracts, and 
perhaps changes in depreciation structure may even step up the pace. In addiiion, 
increased mortgage money should push housing starts upward, making consiruc- 
tion a bit stronger in 1961 than it was during this year. 


Service industries will continue to expand. Americans spent in the neighborhood 
of $132 billion for services in 1960, and will probably be spending $139 billion 
in 1961. Net farm income will also weather the storm. It should remain about 
the same in 61 as it was this year—$11.4 billion. 


American products will continue to grow in popularity abroad. Exports rose 
$3 billion in 1960 to a total of $19 billion for the year. All indicators point to 
further increase in 1961, perhaps to a level of $20 billion. 


Then too, the effects of unemployment on consumer income and consequently on 
demand, will not be as great as they were during the classic recessions of the past. 
This is because the layoffs will trigger the so called built-in stabilizers assuring 
the unemployed of a substantial portion of their buying power. You can probably 
count on the government to follow the precedent of the 1958 slump, and to extend 
the periods of unemployment coverage if the set-back becomes prolonged. 


With manufacturing the only major sector of the economy headed for trouble next 
year, how will the Gross National Product fare? The sign posts seem to indicate 
that GNP will continue to drop through most of the first quarter due to cutbacks 
in manufacturers’ inventories. The first quarter figure should be close to $502 
billion per year. The rise in production will come sometime during the second 
quarter as industry starts restoring inventories at a conservative rate. This will be 
accompanied by an increase in new orders for plant and equipment. GNP at 
the end of the second quarter, responding to the stepped-up pace of business, 
should be back over $505 billion. By the middle of the third quarter, the signs 
of strength will be evident throughout the economy. 


The soaring Sixties probably won't get off the ground in 1961 either. With the 
business slump extending late into the first quarter, or early second quarter, 
1961’s figures shouldn’t be any better than 1960’s. But at least’the inventory 
adjustment will be over, setting the scale for substantial gains in 1962° ° * ” is 
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| Commercial: up 6.9% 





Power Statistics 





























Latest Annual 
Month Year Ago Change % 
Capacity....... ) Sept. 164.51 154.52 6.5 
Dec. '59 at million kw... 2.2.2... 121.6 113.5 7.2 
Est. Dec. '60 Peak Sept. 133.8 134.3 —0.4 
Production—billion kwhr................... Sept. 62.58 58.58 6.8 
Re oe OR REA PEM Pew sea ae 11.44 10.26 11.5 
OE. binned sk son Capea eee 51.14 48.32 5.8 
Sales—billion kwhr.............-.2-0-0005- Sept. 59.62 55.92 6.6 
NO) <.caeas Jace eoa pe are 17.02 15.89 Pe 
INS x 5g dn os Sac sh eee’ 11.32 10.59 6.9 
NN ho eed ca ea eh Ries 27.77 26.25 5.8 
OE Rios Ces cap he beeen ee ee 3.51 3.20 9.7 
Peete CO cao ree 3 ws vee ap ete Sept. 
Coal—amillion tons... . . De ihe a6 cdf di: 13.89 13.21 5.1 
Oil—million barrels... ............... 5.90 5.85 0.9 
Ge GR. 555 eine dict voce esee 177 .48 169.49 4.7 
Net Income Class A & B Co’s—$ million....... Sept. 147.70 139.77 5.7 
Residential Customers—amillions............. 12 mos. 49.77 48.65 2.3 
VRE I MIE ao 5. ss hoe vcweenas ended 2.47¢ 2.51¢ —1.6 
Avg kwhr per customer................ Sept. 30 3,756 3,517 6.8 
hg a SS ks bis See: $92.77 $88 .28 5.1 
Business Statistics 
Indexes: 1947-49 = 100 
FRB Industrial Production... . . 5 is kine 166 160 3.8 
EAR Construction Cost... . 2... 2. cs eeee Dec. 174.1 169.6 2.7 
EE Tee Oct. 127.3 125.5 1.4 
New Orders for Machinery (1950 =100)..... Oct. 162 166 ‘—2.4 
NEMA Sales 
Insulation materials... . . jnbalbibd ook 3 RE Sept. 142 160 -11.3 
Electrie appliances.................... Sept. 104.2 120.9 ~—~ 9.7 
Wholesale prices 
Motors and generators................ Sept. 141.1 144.8 —2.6 
Transformers and regulotors............ 141.6 149.7 —5.4 
Switchgear and fuses................. 171.2 178.5 —4.1 
GNP—annval rate—$ billion............... 3rd qtr. 492.7 480 0 2.6 


Significant Changes: September wholesale price index for switchgear and fuses hits lowest since December, 
1957. Transformer and regulator prices were also at lowest index in four years. 
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Where Will You Get New Capital For The 


POWER-HUNGRY ’60’s? 


The privately owned electric utility industry plans to spend $3.5 billion 
on new and improved facilities in 1961. And over the next five years it ex- 
pects to spend nearly 15% more on expansion than it has in the past five. 


Vast new capital funds will be required. They will come from the in- 
dividual and institutional investors who are the substance of American 
free enterprise. 


As a vital, creative link between the electric utility industry and money 
sources, Kidder, Peabody has long experience and leadership in raising 
debt and equity funds through private placements and underwritings. 

Last year, Kidder, Peabody & Co. and Kidder, Peabody & Co. Incorpo- 
rated took an active part in the underwriting, sale and distribution to the 
public of 62 new utility issues amounting to more than $1,518,000,000.* 

Our 27 offices coast-to-coast have the extensive contacts and facilities 
needed to achieve a prompt, economical distribution of new issues. Our 
experience and long-established connections with private and institu- 
tional investors bring us, every year, large quantities of private placement 
business. Call us for detailed information on how we could help your 


company meet its requirements for additional capital in the powerful 
decade ahead. 


Kipper, Peasopy & Co. 


FOUNDED 1865 
Members New York, American, Boston, ‘Philadel phia-B altimore, 
Midwest and Pacific Coast Stock Exchanges 
17 WaLL STREET - New York 5,N. Y. 


Boston PHILADELPHIA CuicaGo Los ANGELES SAN FRANCISCO 
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*A partial listing of recent issues 
Alabama Power Company 

Brockton Edison Company 

Carolina Power & Light Company 

Central Hudson Gas & Electric Corporation 
Central Louisiana Electric Company, Inc. 
Community Public Service Company 
Delaware Power & Light Company 

Fall River Electric Light Company 

Florida Power Corporation 

Florida Power & Light Company 

Georgia Power Company 

idaho Power Company 

Interstate Power Company 

Kansas Gas & Electric Company 

Louisiana Power & Light Company 

Maine Public Service Company 

New York State Electric & Gas Corporation 
Pacific Power & Light Company 
Pennsylvania Electric Company 

Public Service Company of New Hampshire 
South Carolina Electric & Gas Company 
Southern Nevada Power Company 

Tampa Electric Company 

Texas Power & Light Company 

Upper Peninsula Power Company 
Washington Water Power Company 
Wisconsin Power & Light Company 





Hi-Line Hardware History Documented 


Brewer-Titchener reviews cycles of progress in designs 
and materials in an historical record of improvements 


In its recently-released “History 
of Hi-Line Hardware Since 1882” 
Brewer-Titchener Corp has achieved 
a rare thing in commercial litera- 
ture: an authentic historical record 
that is at the same time a warm and 
romantic account of an earlier era 
of engineering innovation. 

Documented in this 32-page 
paper-back history are many re- 
minders of the time, around the turn 
of the century, when transmission 
technology was passing through an 
explosive period of development. 
As the record begins Edison’s Pearl 
Street Station was in operation. The 
mounting popularity of electricity is 
driving voltages up sharply. Trans- 
mission lines are outgrowing the 
capabilities of early glass insulators. 
Porcelain insulator manufacture is 
an infant art practiced by manufac- 
turers of chinaware and doorknobs. 

By 1893 a new “wet-process” of 


porcelain manufacture had _ been 
perfected that brought not only 
higher dielectric strength and 


smooth glazed surfaces, but the end 
of a plague of porosity problems. By 
the close of the century wet-process 
insulators were being made in multi- 
part design much like today’s. 

But after 1900 demands for elec- 
tric service were forcing voltages up 
again—this time beyond the capac- 
ity of pin insulators to support the 
larger conductors required. But 
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the first “under-slung” or “suspen- 
sion” insulators did not appear till 
1903. They were not articulated 
like today’s but rigid. The pin of 
each unit was integral with the cap 
of the one below. The popular 
“Buck-Hewlett” suspension insula- 
tor—with flexible connections be- 
tween units—appeared around 1907. 
Connectors and conductor attach- 
ments in this early period were im- 
provised from pieces of stranded 
copper conductor joined by wire 
rope clips. Typical was one. used in 
1907 in Michigan on a 110-kv line. 
Meanwhile, copper’s low tensile 
strength was becoming a handicap 
in transmission conductors. The ini- 
tial answer had been found in alum- 
inum about 1895 but not until about 
1910 did ACSR make its appear- 
ance, bringing high strength, light- 
weight and excellent conductivity. 
With it came not only higher ten- 
sions and longer spans, but more 
problems of conductor suspension. 
The BTC history gives close at- 
tention to the evolution of conductor 
suspension hardware, showing a 
number of the designs that appeared 
around World War I. Early clamps 
were often crude and bulky and fre- 
quent ACSR failures were attributed 
to them until industry effort brought 
improvement in 1920. 
Vibration had not been a prob- 
lem; but about 1925 the increasingly 
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frequent breakage of ACSR began 
to be attributed to vibration fatigue. 
Many of the failures were traced to 
the design of early clamps, it is re- 
ported. Toward the end of the 
1925-1930 period, however, clamp 
designs began to yield direct ante- 
cedents of today’s fittings. Trun- 
nion-type suspension clamps and 
compression-type strain clamps 
made their appearances. The first 
recorded use of aluminum forgings 
for clamp body construction ap- 
peared about this time in a clamp 
design for the Wallenpaupack-Sieg- 
fried line. Aluminum forgings for 
clamp bodies were to*reappear 20 
years later as today’s clamps. 

This period of experimentation 
and vibration research by 1930 pro- 
duced two product improvements 
which have stood the test of time: 
vibration dampers and armor rods. 
Here again the BTC history presents 
the interested reader with a detailed 
evolution of designs that includes 
among others the Stockbridge and 
Tebo dumbell dampers, straight, 
tapered and preformed armor rods. 

The years 1928 and 1929 saw in- 
troduction of the first complete line 
of forged steel transmission clamps 
designed from field experience and 
research. Except for the compara- 
tively recent introduction of alumi- 
num clamp bodies, features incor- 
porated in the 1928 designs are 
accepted today. 

The BTC hardware history closes 
with a chapter on forged clamp im- 
provements which acknowledges 
the introduction of non-ferrous ma- 
terials as perhaps the most signifi- 
cant refinement in strain and sus- 
pension clamps since 1935. _ It 
points to the use of closed-die, heat- 
treated aluminum-alloy forgings for 
hi-line fittings as fulfilling all pres- 
ent and foreseeable requirements 
for the electrical transmission indus- 
try in the coming decades. 

To the young engineer unfamiliar 
with the early history of transmis- 
sion, as well as those more experi- 
enced, BTC’s “History of Hi-Line 
Hardware Since 1882” can’t fail to 
bring a stir of pride in past accom- 
plishments and an awareness that 
the changes that lie ahead will be 
even more extensive than those 
which already have been made. 
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selects 


UNION METAL 


H-Frames 
for over-water 
installation 


INSTALLATION DATA 


PROJECT: 66-kv line for Florida Power Corporation. 
LOCATION: Across Apalachicola Bay. 


STRUCTURES: 90-foot galvanized steel Monotube 
self-supporting H-Frames, 
SPACING: 1150 feet. 


TOWER DESIGN LOADING: 135 mph hurricane 
wind conditions, (45 pounds per square 
foot wind on towers and conductors). 


CHIEF TRANSMISSION ENGINEER: C.B. Benham, 
Florida Power Corp., St. Petersburg, Florida. 


If you are not already familiar with the 
many advantages of Monotube transmission 
line structure design, an inquiry, will 

bring detailed information. 


UNION METAL 


Monotube Transmission Line Structures 


THE UNION METAL MANUFACTURING COMPANY 
Canton 5, Ohio . Brompton, Ontario 
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Graybar Program Aims at Modern Relighting 


A program to bring lighting in 
commercial and industrial buildings 
up to modern levels has been in- 
stituted by Graybar Electric Co. 

To be known as Lighting Action 
Plan, it was developed after an anal- 
ysis of lighting deficiencies in com- 
mercial and industrial facilities as 
defined by the Blackwell Report. 

In introducing the program, B. F. 
Benning, Graybar general lamp and 
lighting sales manager, pointed out 
that the lighting modernization 
market represents a potential $5 bil- 
lions business. The related product 
market for wiring and accessories 
is approximately twice that amount, 
thus it is one of the most dynamic 
profit markets in the electrical in- 
dustry, he said. 

Benning estimated that the poten- 
tial for fixture sales alone would 
amount to about $1 million in re- 
lighting for every 25,000 people. 

The program has already received 
the active support of more than 200 
electric utilities, plus 12 of the na- 
tion’s largest lighting fixture manu- 
facturers and electrical contractors. 

Field meetings are being set up 
to bring suppliers together with con- 
tractors and utilities to tell them of 
the program. 

Sales training programs, manned 
by lighting specialists, will provide 
electrical contractors with informa- 
tion on how to design and sell actual 
lighting applications. 

The LAP program is being intro- 
duced nationally by a 1,600 Gray- 
bar sales force and marketing man- 
power of participating manufacturers 
and utilities. 

Utilities have already mailed out 
1,200,000 pieces of literature to 
their customers. 

One hundred meetings have been 
held at the local level with approxi- 
mately 5,000 contractor and utility 
personnel in attendance. 

Several installations of fixtures 
have already been completed. 

Focal point of the promotion will 
be a group of materials called “The 
Graybar Action Plan for Electrical 
Contractors.” 

Materials include: 

1. Lamp and Lighting Guide and 
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LIGHTING level increases prompted Graybar to undertake lighting moderniza- 


tion program. B. F. Benning, general lamp and lighting sales manager 


left), 


shows President W. E. Henges how levels have increased in last ten years, their 
expected increase in 1970 and the relation to lighting equipment sales 


In-Stock Fixture Selector. 

2. Literature on all in-stock pro- 
ducts available free of charge. 

3. Stickers proclaiming “Good 
Lighting Doesn't Cost—It Pays.” 

4. A 16-page Direct Mail Light- 
ing Magazine. 


5. Lamp plan book to help elec- 
trical contractors develop repeat 
business. 

6. Specially designed light meter. 

7. Finance plan which allows a 
contractor to finance the whole job 
for up to five years, 


TV Personality Sparks CEI Promotion 


Cleveland Electric Illuminating 
Co’s Christmas promotion this year 
combined a plug for electric living 
with an appearance by a live tele- 
vision personality. 

The Christmas display, set up in 
CEI’s first floor demonstration and 
display room, combined the ap- 
pearance of local TV personality, 
Barnaby, with a line up of major and 
minor electrical appliances. 

While hiring a live personality 
upped display costs 30% over last 
year it also upped attendance from 
between 4,000 to 5,000 last year to 
almost 10,000 this year. Although 
much of this number were pre- 
school children with whom Barnaby 
has his greatest audience, they had 
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to bring their parents with them. 
To get the kids into the programs 
Barnaby gave at the exhibit, the 
elders had to pass through a maze of 
electrical goods—119 pieces of big 
electrical appliances (freezers, dish- 
washers, stoves, and refrigerators) 
and little (frypans, irons, record 
players, etc). Mimeographed sheets 
of items with prices were available. 

Another plus in this promotion 
was that CEI got into the Cleveland 
Press’ Christmas parade even though 
commercial, firms are not usually 
allowed to participate. 

CEI took 10-second spots on 
Barnaby’s daily show to give the 
times of his appearances at the 
exhibit. 
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PEABODY’S COAL RESERVES 


could filla train long enough 3 
to circle the earth eleven times! 
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This Tremendous Coa/ Reserve... Over Two Billion Tons 
.../s Your Assurance of a Dependable Source of Fuel 


Imagine a train 200,000 miles long... over 38,000,000 
hopper cars filled with coal... that’s a lot of fuel! In 
terms of potential power, Peabody’s coal reserves could 
light and power Chicago for 200 years. These vast reserves 
... Strategically located near the nation’s inland water- 
ways—plus Peabody’s efficient mining facilities ... are 
your assurance of an economical supply of coal for years 
to come. And at Peabody’s modern, automated Process- 
ing Plants, coal is tailor-made to get maximum efficiency 
from your burning equipment. 


We MEAS 


Whether you buy a carload or a trainload... your 
business is important to Peabody. Plan now to use 
this vast fuel reservoir. Call your nearest Peabody Office 
today, 

Learn more facts about Peabody Coal... its impor- 
tance to the nation’s economy and your business. Send 
for Peabody’s new FREE booklet, ““COAL...AN- 
CIENT STOREHOUSE OF MODERN LIVING.” 
Write Department EW. 


PEABODY coai company 


Peabody Plaza + 301 Olive Street + St. Louis 2, Missouri 


Offices In: Curcaco, Cotumsus, Des Moines, Dertnoit, INpIANApotis, Kansas City, LouisviLLe, Mapison, Wis., MEMPHIS, MINNEAPOLIS 
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News About People 


Central Illinois PS Names Cook VP-Finance 


George R. Cook has been elected vice president in charge of finance and 
secretary of Central Illinois Public Service Co, effective Jan. 1, succeeding 
H. M. Parker who will retire. 

C. C. Bredehoft was elected treasurer and assistant secretary and Karl J. 
Federer was chosen assistant treasurer, with offices in Springfield. 

A University of Illinois graduate, Cook joined CIPS in 1929 as an 
accountant and a traveling auditor. He was named assistant treasurer in 
1951, and treasurer seven years later. 

Bredehoft has been with CIPS since 1931 as an accountant and a traveling 
auditor, auditor for the southern division, and most recently as assistant 
treasurer. Federer joined CIPS in 1938 as an assistant cashier, became book- 
keeping supervisor for the southern division, and then auditor for the southern 


division in 1954. 


@ GEORGE R. COOK 


Toledo Edison Co has replaced 
Irvin H. Heitkamp, retired, with 
Francis A. Liedel as underground 
lines engineer. 


L. Thomas Leonard has been pro- 
moted to site service manager for 
Jersey Central Power & Light Co 
and the New Jersey Power & Light 
Co, and Frank Misch was promoted 
to right-of-way agent. 


Joseph L. Williams has been pro- 
moted to general division manager 
of Portland General Electric Co, 
and Nile Burman has succeeded him 
as superintendent of electrical main- 
tenance and construction. 


Albert Bauer has become Pacific 
Power & Light Co general manager 
of district service operations in five 
states. Harold H. Henninger became 
assistant general manager, and the 
following were made division man- 
agers: Homer Beale, manager for 
Oregon division properties out- 
side metropolitan Portland; D. B. 
Leonard, manager for Washington 
division properties; Robert R. Gor- 
don, Idaho and Montana division 
manager; and Roy Vernstrom, Port- 
land, Ore., division manager, while 
Veryl N. Hoover continues as 
Wyoming division manager. Since 
Vernstrom is planning to leave 
PP&L soon, Orren W. Brownson, 
assistant vice president in charge of 
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PERSONAL BRIEFS 


the rate department, has been 


appointed his successor. 


Philadelphia Electric Co has ap- 
pointed Edward B. Myers Jr man- 
ager of the rate and standard prac- 
tice division, and Robert F. Gilke- 
son manager of the newly-created 
engineering and research depart- 
ment. Others named to the depart- 
ment were A. H. Kidder, assistant 
to the vice president; J. L. Ever- 
ett III, director of research; C. W. 
Bary, director of economic and rate 
analysis; and J. A. Thielman, as- 
sistant director, economic and rate 
analysis. Also, John L. Hankins be- 
came superintendent of Eddystone 
station, and Shields L. Daltroff as- 
sistant superintendent. T. S. Fetter 
Jr was named assistant to the presi- 
dent. 


Seattle City Light Co has named 
C. L. Bradeen to succeed Rhodes V. 
Spencer who retired as power opera- 
tions engineer. 


V. A. Shriner Jr has been appointed 
district engineer of Virginia Elec- 
tric & Power Co’s Alleghany dis- 
trict at Clifton Forge, succeeding 
M. J. Swaim who became district 
supervisor at VEPCO’s Portsmouth 
office. 


A. L. Zimmer has retired as rural 
electrification supervisor for Empire 
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District Electric Co in Missouri. 


Harold L. Russell has been ap- 
pointed general sales manager of the 
Weston Division of Daystrom, Inc. 


At Westinghouse Electric Corp, the 
following promotions have been 
made: W. J. Delaney Jr to opera- 
tions manager of the major appli- 
ance division; George B. Saviers to 
manager of special products group 
of the lamp division; and John E. 
Noren Jr to San Francisco district 
manager for the elevator division. 
Dr Kuan H. Sun, manager of Wes- 
tinghouse’s radiation and nucleonics 
laboratory, has been given the 1960 
Achievement Award of the Chinese 
Institute of Engineers of New York. 


General Motors has promoted Rob- 
ert L. Pancoast from assistant comp- 
troller to comptroller of the Elec- 
tro-Motive Division. He succeeds 
Guy D. Briggs Jr, who was pro- 
moted to a post in GM’s overseas 
operations division. 


Copperweld Steel Co’s wire & cable 
division chief electrical engineer, 
Claude H. Jensen, has retired. 


Leonard B. Mackey has joined In- 
ternational Telephone & Telegraph 
Corp as assistant director of the 
patent contract department. And, 
(Continued on page 94) 
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] Distribution 
Costs 
greatly reduced 


by EBASCO 


planning 


Wherever Utility Companies have called on 
Epasco engineers for help in planning 
expansion or reconstruction of distribution 
systems ... costs have been reduced, efficiency 
materially increased. 


How does your system look in terms of 
present needs? Of future requirements? 


Esasco offers you long-range or interim 
planning services based on over 50 years’ 
experience in finding economical solutions to 
the problems of the electric utility industry. 
Esasco analyzes your system minutely, starting 
with customers and load growth. EBasco 
engineers make their recommendations— based 
on practical world-wide experience—as to 
voltages, service continuity, and location and 
capacity of substations and circuits. Their 
thorough knowledge of methods and equipment 
provides invaluable assistance in comparing 
investmeax and operating costs. 


Consider your distribution needs . . . modernize 
with built-in efficiency for the future... 
with Esasco. 


Our brochures describe 
Esasco’s services and how 
they may be of use to you. 
For copies, write 

Ebasco Services Incorporated, 
Dept. M, Two Rector Street, 
New York 6, N. ¥. 


NEW YORK 
CHICAGO 

DALLAS 
PORTLAND, ORE. 
SAN FRANCISCO 
WASHINGTON, D.C, 
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IDO 
GALVANIZED 


STEEL STRAND 
| HAS ALL 


6% 


1. Strength 

2. Workability 
3. Ruggedness 
4, Long Life 
5. Economy 


' 
A 
3 
i 


When you select a size and grade of 
strand for a specific’ job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its ability to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


STEEL & WIRE 
COMPANY, INC. 


Muncie, Indiana 
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in ITT’s Kellogg Division commu- 
nications systems department, Hugh 
J. Tremblay has been boosted to 
manager of marketing and sales. 


The newly-created post of manager 
of Aluminum Co of America’s de- 
velopment division has been filled 
by William R. Butler. Named to 
posts as development managers 
were: L. M. Dunn, building prod- 
ucts and structures; D. P. Kennedy, 
consumer durable goods; Edward 
T. Wanderer, machinery and equip- 
ment; Howard H. Nuernberger, 
transportation; E. H. Spuhler, aero- 
space and military; and Harry W. 
Fritts, containers and packaging. 


General Electric Co has formed a 
signal diode project within its semi- 
conductor products department, 
with James H. Sweeney as project 
manager and Hugh R. Lowry as 
manager of signal diode engineering. 
Walter N. Shambach became man- 
ager of marketing and product de- 
velopment in the heaters and de- 
vices section of GE’s industrial 
heating department and Marshall 
Anderson became manager of manu- 
facturing in the general purpose 
control department. Charles G. 
Klock was named to the board of 
GE Credit Corp, a GE subsidiary, 
and became president and general 
manager, succeeding George F. 
Mosher who resigned. Mosher will 
continue as a director and will serve 
as a consultant. 


Cutler-Hammer staff sales consult- 
ant Elmer G. Peterson has retired. 





J. R. COFFIN > 


Coffin Elected President 
Of Jackson & Moreland 


John R. Coffin has been named 
president of Jackson & Moreland, 
Inc, Boston consulting engineers. 

A Harvard graduate with a BS in 
electrical engineering from Massa- 
chusetts Institute of Technology, 
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largest hydroelectric 
United States at 


second 
power plant in the 
Massena, New York—as part of the St. 


For the 


Lawrence power project—Uhl, Hall & 
Rich, project engineers, selected MURCO 
Gate Hoists to control the water level 
at Long Sault Dam. Each hoist weighs 
93,000 Ibs. . . . overall length 57 feet, 
8'/, feet wide, 12!/2 feet high .. . lifting 
capacity of 175 tons and will raise and 
lower the gates in a dam at a speed of 
| foot per minute. 


me UL 
WE 


FOR ANY SIZE 
POWER DAM 


s are designed and 
dam 
ton to 


MURCO Gate Hoist 
made for any size 
capacities from 
over 375 tons 
hand operated to th 
operated gate en 
Pry Sabo 
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One of the two 380-ton MURCO Gate 
Hoists furnished to the Power Author- 
ity of the State of New York 


Each hoist operates a gate 460 wide 
by 67' high at one foot per minute. 
These gates divert the water from 
the Niagara River above the Falls 
into covered conduits five miles long. 
The two conduits bring the water to 
the Niagara Generating Plant on the 
United States side of the Falls. 


Write for complete information . . . 


Engineering Department recommendations 
. when you are planning power dam 
projects. 


D. J. MURRAY 
MANUFACTURING CO. 


Manufacturers Since 1883 
WAUSAU. WISCONSIN 
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Coffin came to Jackson & Moreland 
in 1921 as an engineer. He became 
a junior partner in 1943, vice presi- 
dent in 1956, and, before his promo- 
tion, was senior vice president. 


ANDERSON TOMME 


Two Promoted by Southern 
States Equipment Corp 


Southern States Equipment Corp 
has promoted H. C. Anderson to 
sales manager-protective equipment, 
and John M. Tomme to sales man- 
ager-power switching equipment. 

Anderson, a Georgia Tech grad- 
uate, has been with Southern States 
since 1946. He has held posts as 
chief inspector, Western district 
manager, and assistant sales man- 
ager. 

Tomme, also a Georgia Tech 
graduate, has been with the company 
since 1953 and has been field engi- 
neer, district representative, and re- 
gional manager. 


OBITUARIES 


Merville R. Kromer, 62, general 
superintendent, Northern States 
Power Co .. . M. R. Howard, 82, 
founder of the first electric power 
station in Harlan, Ky., which was 
later sold to Kentucky Utilities 
Co... John Tanty, 65, secretary, 
Clintonville, Wis., Water & Light 
Commission . . . W. Nelson Smith, 
92, engineer involved in numerous 
railroad electrification projects in 
the Northwest and Canada 

Ernest E. Robinson, 69, director of 
Tennessee Valley Authority’s power 
production office Joseph S. 
Bowman, 73, formerly with Wes- 
tinghouse Electric Corp and most 
recently with American Smelting & 
Refining Co . . . Col Nelson P. Jack- 
son, 49, director of government re- 
lations, and Roger F. Bell, 23, em- 
ployee, both of Joy Manufacturing 
Co... J. Gabriel Delozier, retired 
engineer, Philadelphia Electric Co. 


ELECTRICAL WORLD e 





December 26, 


FLU i DICS* AT WORK 


Permutit* 
Tray 
Deaerator 


The picture above illustrates the new 
Permutit Tray Deaerator, which is 
guaranteed to reduce oxygen to .005 
ml/l, or less, and to remove all the 
free CO.,. 

This sectioned illustration shows the 
stainless steel trays and inner chamber. 
Steam passes upward through them, 
while the water spills down from tier 
to tier, constantly being exposed to 
the steam until, fully deaerated, it 
reaches the reservoir at the bottom. 

The highest temperature incoming 
steam contacts this final deaerated 
water. It is also the purest, oxygen- 
free steam, and as it sweeps upward it 
takes to the vent all the freed corro- 
sive gases. 

The highly efficient internal vent 
condenser saves B.T.U.’s by reducing 
vented steam to a negligible wisp 
which is just enough to carry off all 
the non-condensable gases. 
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Guaranteed Water 

These and the other design aspects 
of the Permutit Tray Deaerator enable 
us to give you a guarantee that you'll 
always get feedwater with (a) less 
than .005 ml of oxygen per liter of 
water, and (b) no titratable free CO.. 

And just off the presses is our Bul- 
letin 4732, containing information on 
the construction details, operation, and 
other advantages of the Permutit Tray 
Deaerator. Send for a copy. 

Permutit Division, Dept. EW-120, 
50 West 44th Street, New York 36, 
N. Y. In Canada, The Permutit Com- 
pany of Canada, Ltd., 207 Queen’s 
Quay West, Toronto 1, Ontario. 


*FLUIDICS is the Pfaudler Permutit 

program that integrates knowledge, 
equipment and experience in solv- 
ing problems involving fluids. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 


95 





POWER FLOW is calculated by C. C. 
MacArthur of Pennsylvania P&L 


and operation of existing units at 
minimum cost were explored in a 
group of papers. Fuel and invest- 
ment costs for future systems are 
determined with a two-in-one pro- 
gram for a medium-sized computer, 
said L. W. Coombe and W. J. Pfei- 
fer Jr, Detroit Edison Co. 

They presented a computer pro- 
gram which is a simplified approach 
to the simulation of generator load- 
ing for various schedules of future 
additions. Time to run a fuel cost 
problem ranges from 30 to 100 min 
for a 35-year study involving 40 to 
45 units. The investment cost pro- 
gram takes about 30 sec for a 35- 
year study of 20-unit additions. 

Economic dispatch of generation 
directly from power system voltages 
and admittances can be handled in 
a method using the fundamental 
equations for power flow and the 
Lagrange minimizing method. This 
approach, said R. B. Squires, West- 
inghouse, is more accurate at all 
load levels because it calculates di- 
rectly from the network constants, 
rather than from a loss formula or 
variable B constants. No restric- 
tions are placed upon voltage mag- 
nitudes or angles in the network, 
except the use of constant real volt- 
age at generators. This is a condi- 
tion conforming to the usual opera- 
tion of the system. 

Squires said an application of the 
method to network of 19 buses pro- 
duced a total fuel input cost less 
than that produced by the B con- 
stant method. Answering ques- 
tions, he pointed out that this 
method gives the often applied cor- 
rection of raising bus voltage to 
compensate for heavy system loads. 
Voltages held at the generator bus 
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AIEE Told of Computer Progress (Continued from page 49) 


determine the voltage on the sys- 
tem. He concluded that the method 
actually combines load-flow with 
system economics in one package. 
If for a given hour a certain com- 
bination of units is selected as the 
least costly to operate, what is the 
least costly combination in the pre- 
ceding hour? Answer to this ques- 
tion by dynamic programing on a 
large computer was presented by 
W. H. Osterle and J. Geiser, of West 
Penn Power Co, and K. M. Dale 
and C. A. DeSalvo, Westinghouse. 
Their approach selects the best com- 
bination of units to be operated and 
economically dispatched for each 
day to meet the day’s load at mini- 
mum cost, including system losses, 
production fuel, and start-up fuel. 
The authors reported that for a 
model power system of 16 units 
totaling 1,642-Mw capacity (using 
units from the West Penn Electric 
system), the dynamic programing 
method showed a production cost 
lower than that of the shut-down 
rule-of-thumb method, or an indi- 
cated saving of $200 per day. On 
the actual West Penn system, how- 
ever, the potential saving would be 
greatest over the week-end when a 
high load factor almost dictates 
what units must be scheduled. 
Questioned as to whether dynamic 
programing would preclude an on- 
line dispatch computer, the authors 
reported that, if savings may be 
taken as a function of system size, 
an on-line unit would be justified. 


Discusses Scheduling 


Preparation of generating sched- 
ules in advance, even if adequate 
for a particular system, is only an 
interim measure, said P. G. 
Lubisich, Los Angeles Dept of 
Water & Power. The need to oper- 
ate a system for a large part of the 
time with unpredictable combina- 
tions of units in service makes it 
desirable to eliminate advance 
scheduling, he said. 

Prerequisites to insure compati- 
bility of process and controls for 
complete power plant automation 
are a complete analysis of system 
dynamics and an accurate and re- 
liable analog model of the plant. 
To these ends, transient response 
tests were made on Unit 6 at Ster- 
lington Station of Louisiana Power 
& Light Co before design of the 
automation system for Little Gypsy 
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Station. Details of these tests were 
reported by B. H. Baldridge and 
N. L. Dickinson, Daystrom, Inc, 
and C. L. Denson, Louisiana P&L. 

Using an open-loop response test 
procedure, tests were made for each 
of nine variable inputs at each of 
five loads from 20 to 100%, with 
43 runs in all. Results of some 
runs are shown in an accompanying 
illustration. After reduction of 
digital data to analog curve form, 
the transfer function between each 
input and output variable was es- 
tablished. Analog computer cir- 
cuits were designed to represent 
each transfer function. Total effect 
of all inputs was summed by super- 
position to develop the analog 
model. 

Effects of regulator, exciter, and 
governor responses are desirable 
and necessary refinements in a 
digital computer study of transient 
stability. How these effects are in- 
cluded in a computer program was 
presented by M. S. Dyrkacz, C. C. 
Young, and F. J. Maginniss, all of 
GE. The new program includes six 
major changes in the calculating 
procedure. 

Certain additions in the program 
output include current magnitude 
and apparent impedance looking 

(Continued on page 98) 
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SERVICES 


BLACK & VEATCH 


Consulting Engineers 


E ee 
eports, D upervision of Construction 
Investig ations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


Re 





THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield St. Hartford, Conn. 





COMMONWEALTH 
SERVICES, INC. | ASSOCIATES, INC. 


Management and Consulting and Design 
Business Consultants Engineers 


300 Park Ave. 
New York 22, N. Y. 


209 E. ‘Washington 
Jackson, Michigan 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Depreciation Studies—Property 
Records 


Cost Trends—-Special Studies—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-71778 


PIONEER SERVICE & 
ENGINEERING CO. 


Sensing and Design 
- _ Purchasing 
Decialists in Financiag 
Accounting and other Operations 


231 So, La Salle St. Chicago 4 


SANBORN MAP COMPANY, INC. 
Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


New York 





Atlanta - - Chicago - San Francisco 


SARGENT & LUNDY 


Engineers 


Consultants to the Power Industry 
STUDIES ¢ DESIGN « SUPERVISION 
140 South Dearborn Street, Chicage 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Blectrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 
Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 
1333 North Second Street Abilene, Texas 
214 Meadows Bullding Dallas, Texas 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS: 


DISPLAYED RATE: 
EMPLOYMENT OPPORTUNITIES: 
Subject to Agency Commission. 
EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 
per inch for all advertising appearing on other than a 
contract basis. Not subject te Agency Commission. 

AN ADVERTISING INCH is measured % Inch vertic- 
ally on one column, 3 columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 


$25.50 per inch, 


Send New Advertisements to Classified Advertising Div. 


‘OPPORTUNITIES 


——RATES— 


EQUIPMENT 
USED OR RESALE 


UNDISPLAYED RATE: 

$1.80 a line, minimum 3 lines. To See advance 
payment count 5 average words as a line. 
PROPOSALS, $1.80 a line an insertion. 

BOX NUMBERS count as one line additional in 
undisplayed ads. 


DISCOUNT OF 10% if full payment is made in 
advance for four consecutive insertions of undis- 
played ads (not including proposals). 


of Electrical World, P. 0. Box 12, N. Y. 36, N. Y. 


TRINIDAD AND TOBAGO ELECTRICITY COMMISSION 


Port-of-Spain (Trinidad) ‘B’ 


Power Station Extension 


Registration of Contractors 


The Commission intend to make substantial 
Port-of-Spain. 


extensions to the existing Power Station in 


The civil engineering works will be executed by a fixed rate type contract 


and it is expected that the works will begin in the first half of 1961. 
The major civil engineering works will include:-— 


|. Steel framed structure 
2. Foundations for buildings, 
alternators 


boilers and turbo 


The approximate estimated cost of these works is W.1. 


3. Cooling water culverts and drain 
4. Pumping station — 
5. Associated and miscellaneous building work 


$5 million (W.1. $4.80 = £1). 


Application for Registration Forms should be made to the Consulting — to the 


Commission, 


Spain, or to their London Office, 8 Francis Street, 
date for the issue of Registration Forms is 21st. 
Completed Registration Forms should be forwarded 


tained therein to:— 


Howard Humphreys & Sons, Standard Life Building, 1 


Edward 
London S.W.1. 


treet, Port-of- 
Westminster, The closing 
January, 1961 


in accordance with instructions con- 


The General Manager 
TRINIDAD & TOBAGO ELECTRICITY ae 


P. O. Box 121, Port-of- 


Spain, Trinidad, W. 


The closing date for the receipt of such Forms is the 4th Rae 1961. 


ADDRESS BOX NO. REPLIES TO: Boz No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Electrical System Design Engineer. At least 
3 years experience in transmission, distribu- 
tion or substation design. Resident Engineer 
—experienced in construction of rural type 
transmission, distribution and _ substation 
facilities. These openings offer permanent 
employment with opportunity for advance- 
ment. P-5809. Electrical World. 


Medina Electric Cooperative, Inc. is receiving | 
applications for Senior Operators, Control 
Operators, and Plant Electricians for employ- 
ment in a new 66,000 KW Steam-Electric 
Generating Plant 50 miles south of San An- 
tonio, Texas. Send complete resume to Medina 
Electric Cooperative, Inc., Box 1028, Pear- 
Texas. 

Utility Electrical Engineer—for administra- 
tive headquarters of nationwide utility; must 
have E.E. degree, preferably with an addi- 
tional business or advanced engineering de- 
gree. A minimum of'8 years of engineering, 
operating and administrative experience 
required. Age 30-45. Salary open. Send 
resume of background and qualifications to: 
D. Olshansky, Citizens Utilities Company, | 
Ridgeway Center, Stamford, Connecticut. 


is | 


SELLING OPPORTUNITY AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment pole line special- 
ties. Western States. Full particulars. RW- 
5056, Electrical World. 


~ ” 
SEARCHLIGHT 
IS 
Opportunity Advertising 


—to help you get what you want—to 
help you sell what you no longer need. 


Take Advantage Of It 


For Every Business Want 
“Think Searchlight First’ 
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LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
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TRANSFORMERS 


een SERVICE ca 


UTILITY nN tT MAPS 
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JACKSON BLVD.| «CHICAGO 4,1LL. WA-2- 69 
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Reach that buyer quickly and 


needs your equipment! 


economically thru the 


“SEARCHLIGHT 
SECTION” 
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AIEE Told of Computer Progress (Continued from page 96) 


into any of 25 selected lines, except 
transformers; power flow in selected 
lines; components of voltage at each 
bus; and magnitudes of field flux 
linkages, field voltage and input 
torque for generators where voltage 
regulator response is represented. 

Discussion emphasized the need 
for additional refinements in com- 
puter stability studies, including ex- 
citer ceiling voltage, short-time 
thermal ratings, regulation, the 
probability of tie-line overloads, and 
effects of relay operation. 

S. G. Vassiliev, American Elec- 
tric Power Service Corp, said that 
the program’s refinements come 
when system planners can afford less 
than ever to overdesign bulk power 
systems to carry power from remote 
stations. To illustrate proper de- 
sign, he said that evaluation was 
made of the effect of faster exciter 
response on the transient stability 
margin of the 475-Mw Breed Plant 
tied by a 200-mile, two-circuit, 345- 
kv line to the load center. As a 
result, an exciter response ratio of 
2.0 pu, rather than the standard 0.5 
pu, permitted the critical switching 
time for a 3-phase fault near the 
345-kv Breed bus to be improved 
from 4.4 to 5.5 cycles. 

A new program, based on the Z- 
matrix, determines power flows for 
a multi-generator system using a 
modified dc board approach. In this 
presentation, H. E. Brown and C. E. 
Person, of Commonwealth Edison, 
said that long-range system planning 
in which consideration of random 
emergency conditions requires a 
multiplicity of power flow studies is 
more practical with the new pro- 
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gram. The method requires only 
slight modifications to the matrix 
for each system change and pro- 
duces a definitive solution for net- 
work. 

A computer program that auto- 
matically searches for weak links in 
a transmission network was de- 
scribed by C. C. MacArthur, 
Pennsylvania Power & Light Co. 
This method extends load-flow 
studies by looking for overloaded 
circuits upon the loss of one or more 
major transmission links and read- 
justs the interchange among areas 
until power transmitted is maxi- 
mized. 

Superposition of adjusted power 
flow on basic normal power flow 
studies is done through distribution 
factors of two types: Power flow for 
changes in generation, and redis- 
tribution of power flow for circuit 
outages. The program in Fortran 
has been processed on an IBM 704 
8K computer. For a system with 
38 lines, 21 generators, and 14 out- 
ages, seven multiple, a single run 
took about 10 min. Load flow 
studies to check the calculated 
limitations at one or two points 
showed excellent agreement. 

A method for rapid calculation 
of certain transmission line con- 
stants, using fairly simple data 
preparation, was detailed by N. 
Savage, Detroit Edison. The pro- 
grams compute zero sequence and 
positive sequence impedances per 
phase; total 3-phase positive se- 
quence charging kva at 120 kv; and, 
zero sequence mutual impedance be- 
tween two transmission circuits on 
a single tower. 
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Letters (Continued from page 5) 


area, without cost to the applicant, 

in any amount and promptly. 

Giving the best of service, almost 
free of outage when under our con- 
trol, with a minimum of 115 volts 
at any meter. By so placing service- 
men and proper equipment, to in- 
sure an outage should be held to 
minutes. 

Payment promptly of interest on 
our loan and to maintain proper 
reserves to insure this payment. 

Advance payment on our loan, 
to insure sound operation regardless 
of conditions that may develop. 

Investment reserve that will en- 
able us to maintain sound operation 
regardless of any events beyond our 
control. 

To continue to lower rates. 
(Power Co’s average was 5.2¢ for 
residential in the towns they served 
in 1939; our average was 2.9¢ in 
1940 and the present average is 
1.2¢—a spread of about seven mills 
from our station cost.) 

To always serve this area, regard- 
less of conditions of pressure. 

To have as many plant additions 
as possible financed with our funds. 
However, 2% loan funds are re- 
quired for area coverage, to which 
we are committed. 

To always be ahead of load 
growth in our service area. This is 
done by purchasing only 10, 25, 
50 and 100, etc. kva transformers 
and, where indicated, using 3/0 
ACSR, double circuit, regulated. 
Our area is such that looped 
3-phase circuits are used. 

With both our positions clear, we 
can continue to use the valuable 
articles and information in Electrical 
World. 


NAME OF COOPERATIVE 
MANAGER WITHHELD 
UPON REQUEST 
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} Sealed Cable Systems 
by 
Can do so Many Jobs 
so Well 


Simplex C-L-X is a packaged combination of cable and 
an extremely pliable, corrugated metal sheath. It 
requires no separate duct or conduit regardless of 
environment. It is available with steel sheath and 
plastic jacketing; and with copper or aluminum 
sheaths, with or without plastic jacketing. 


By using a single length of 3-conductor 15KV C-L-X 
for both underground and aerial use, a Southeastern 
utility company saved more than 20,000 dollars from 
what it would have cost for a complete underground 
duct system. 


Conduit life in this company’s calcium chloride rec- 
lamation building was only 6 to 9 months. The 
conduit was replaced with a C-L-X cable system which 
— after two years of operation, shows no signs of 
deterioration. 


An East Coast petroleum tank farm used a C-L-X 
8-conductor cable protected with PVC for direct burial 
in ground that was saturated with oil, gas and water. 
Result: Perfect performance at a sizeable savings 
over conduit systems. 


Only Simplex C-L-X offers you: Exceptional Strength 
... Unequalled Pliability . .. Protection from Liquids 
and Gases... Faster Installation and Lower Costs. 
Send for Illustrated Brochure containing Application 
and Engineering Data. 


SIMPLEX WIRE & CABLE © 


CAMBRIDGE, MASSACHUSETTS 





World's first fully automated boiler feed pump, ship- 
ped by Worthington, on site of the Little Gypsy 
Steam Electric Station, Unit #1, of the Louisiana Power 
and Light Company. This plant, including automatic 
control system, was designed by Ebasco Services. 


WORTHINGTON DELIVERS THE WORLD’S FIRST 
FULLY AUTOMATED BOILER FEED PUMP 


Should yours be next? 


ATION 
ALFUNC TIONING 


LER FEEC 

ela 
INFORMATION 
ON DECISION 


Ni Unit v SEQUENTIAL 
STEPS EXECUTEL STEPS FOR 
SHUTDOWN 


FEEDBACK AND CHECK 
ON SHUTDOWN STEPS 


MAIN CONTROL 
CENTER 


Automatic decisions for load variation 
routine or emergency shut-down can 
be locally or remotely instrumented 


Frankly, we don’t know. We do know, 
however, that we've shipped the first 
high-pressure boiler feed pump for a 
fully automated installation. Thus the 
“full automation” question looms big- 
ger with each new plant. 

What do we mean by “full automa- 
tion,” when important components 
have been automatically controlled for 
many years? We mean the use of im- 
proved equipment and instrument 
design and control techniques—plus 
modern data processing systems—in 
such a way that the power plant will 
Operate continuously at optimum effi- 
ciency under varying loads, starting 
and stopping units as required with 
maximum equipment protection. 


Now, is it your turn to install fully 
automated boiler feed pumps? Or other 


power plant components? That is, of 


course, a matter for you and your 


engineers to decide. But regardless of 


the degree of automation for which you 
design, we are sure that we can help 
you in studying the needs for instru- 
mentation and control of the Fluid 
Handling Group. 


Remember, we’ve many years in design- 
ing and building condensers and auxil- 
iaries, generators, boiler feed pumps, 
compressors, turbines and control 
equipment. We call it “System-Wise 
Experience”... and have prepared an 
Automation File on Boiler Feed Pumps 
from it. For this file, drop a note to 
your Worthington District Office. Or 
write Worthington Corporation, 
Harrison, N. J. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 
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